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Another London Main Line 
Terminus signalled by 


On October 6th the London Midland Region brought 

into service the new signalling at St. Pancras. 

It is another Westinghouse O.C.S. 

installation controlling 205 routes. 
With 23 colour light signals, 


43 position light signals, 
36 route indicators, and some— 


1400 plug-in relays. 


Following the sucess of the Euston installation Electro- 
pneumatic operation was again selected for the 
61 pairs of points. 


WESTINGHOUSE BRAKE & SIGNAL CO. Ltd., 82, York Way, LONDON, N.1, England 
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Wheel arrangement: Bo’ Bo’ + 2’ 2’ Total wei y ; 

: Bo’ Bo’ + ; ght: 42.7 tons Each tram has: t: 

: pt das length ae couplings: 103’ 4” Axle load: 6.1 tons © spare fouling seats 
or output: 4x68 kW Max. speed: 37.5 m. p. h. “Space for §4 standing passengers. 


SHKF Roller Bearing Axleboxes in modern Tramway Rolling Stock 


Towns and cities in many countries have 
recently made considerable additions and modi- 
fications to their tramway rolling stock. New 
features, both in general design and mechanical 
equipment are being incorporated in the new 
trams and Stef roller bearing axleboxes, 
whose great advantages have been proven over 
the years by experience and hard usage, con- 
tinue to be widely fitted. 

Spee axleboxes offer the following important 
advantages: 


@ Smooth, shock-free running — longer life 
of rails and foundations 

@ Reduced starting resistance — smoother 
starting and a saving in power 

@ Complete reliability — no hot boxes, no 
bearing repairs — greater availability of 


tolling stock 
@ No relubricating between overhauls — 
simplified lubrication and economy of Jubri- 
cant 
@ Grease lubrication — no waste oil to dirty 
tram chassis and depots — reduced cleaning 
costs 
The illustrations show one of the new twin 
trams built by West-Waggons, K6ln-Deutz, 
for the Cologne Tramways, and one of the 
two four-wheel driving bogies. The radial- 
atm axleboxes are mounted inside the wheels, 
and each is fitted with two Sth spherical 
roller bearings. 
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6-wheel Cast Steel Bogie Frame for 


1,200 h.p. diesel electric locomotives 
supplied to the Irish Transport 

Company (Coras Iompair Eireann) by 
Metropolitan-Vickers Electrical Co. Ltd., 
and built by Metropolitan-Cammell 
Carriage and Wagon Co. Ltd. 
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COMMONWEALTH one piece 
east steel BOOGIE FRAMES 


for MAXIMUM strongest with MINIMUM weight 
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550 h.p. diesel electric locomotives supplied 
to the Irish Transport Company by Metro- 
politan-Vickers Electrical Co. Ltd. and built 
by Metropolitan-Cammell Carriage and Wa- 
gon Co. Ltd. are also fitted with ‘‘Common- 
wealth’’ one-piece Cast Steel Bogie Frames. 
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| — ENGLISH STEEL CASTINGS CORPORATION ___ 


tImited 


River Don Works, Sheffield 


A wholly owned subsidiary of English Steel Corporation Ltd. 


@ Complete power 
stations and 
sub-stations 


@ A.C. & D.C. electric 
locomotives and 
multiple unit trains 


@ Diesel-electric 
locomotives and trains 


@ Distribution cables 
and overhead 
contact lines 


@ Automatic signalling 
equipment 


@ Heating of 
carriages, etc. 


@ Lighting for trains, 
marshalling yards 
and stations 


@ Kitchen car equipment 
@ Telephone equipment 
@ Public address systems 


@ Remote supervisory 
control systems 


Complete railway electrificati 
by the one organisation 
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BROMSREGULATOR 


MALMO — SWEDEN 


vil 


BUILDERS OF 


DIESEL 
LOCOMOTIVES 


SIXTY 1,200 H.P. DIESEL-ELECTRIC 
LOCOMOTIVES supplied to 
CORAS IOMPAIR EIREANN 


Main Contractors : Metropolitan-Vickers Electrical Co, Ltd. 
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HEAD OFFICE : SALTLEY, BIRMINGHAM, 8 * ENGLAND 
LONDON OFFICE : VICKERS HOUSE, BROADWAY, WESTMINSTER, Se Wo ll 
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STEEL, PEECH & TOZER 
for RAILWAY MATERIALS 
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Seman. } 


a Sa 


wherever there are railways 


The Steel, Peech & Tozer plant produces tyres, disc wheel 
centres, solid wheels, finished wheel and axle sets, 
straight and crank axles and laminated springs for 


railway locomotives, carriages and wagons. 
‘THE UNITED 


These products are known all over the world 


¢ 2 =) 
— ‘wherever there are railways’. COMPANIES U1" 


STEEL, PEECH « TOZER - THE ICKLES - SHEFFIELD, ENGLAND 


Branch of The United Steel Companies Limited 
Telegrams : ‘Phoenix, Sheffield’ Telephone : Sheffield 41011; Rotherham 5421 
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QUESTION 4. 


Comparative study of the periodical maintenance and repair of electric 


locomotives, in particular as regards : 


— the wear of the tyres (influence of the wheel diameter, the axle-load, 
the speed, the type of bogies and eventually undulatory wear of the 
rails, etc.); 

— the maintenance of traction motors and their transmission (flash at 
the collectors and methods of coping with it, use of roller bearings for 
the suspension of the motors and the hollow shafts, etc.); 

— lubricants used (classical and such new types as bisulphide of molyb- 
denum); 

— wear of the friction strips of the pantographs. 

— Kind of work and periodicity. 

— Organisation of the maintenance and influence of common _ user 
(banalisation) of the locomotives. 

— Prime cost in relation to the type of equipment and the age of the 
engines. 


REPORT 


(America (North and South), Australia (Commonwealth of), Burma, Ceylon, Egypt, India, 

Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, Pakistan, South 

Africa, Sudan, Sweden, and the United Kingdom of Great Britain and Northern Treland 
and dependent overseas territories), 


by K. J. Cook, 


Chief Mechanical and Electrical Engineer, Eastern and North Eastern Regions, British Railways, Doncaster. 


I. General data. 


System of electrification. — In the 
English speaking nations there is as yet a 
relatively small proportion of the railway 
systems “electrified on which electric loco- 


motives are used. ‘The most extensive sys- 
tems are operated on AC at 15000 V 
16 2/3 cycles and at 11 000 V at 25 cycles sp. 
There is an experimental section at 20 000V 
50 cycles and subsequent to the year of 


Data of prin 


Wheel base Weight in working order - t 
No. Axle 
of arrange- 
: Mech. Elec. Drvg. a 
locos. ment Overall Bogie parts parts Total load 
A 2 Bo + Bo B01” Hehe 54 LD? 
40 1Co + Col 60’ 4” Me SE 110 21,5 
28 Co + Co AD? (07 Lao 85 18.3 
B 113 1C+Cl 49’ 3” — 79.9 32.1 (LP 14.3 
84 2C+C2 595 —_ 74.84 32.82 107.66 14.4 
41 1C+Cl 49’ 8” =— — — 99.5 13.9 
31 1C€+ Cl 49’ 8” — — = 99 14.1 
27 (B-B)-(B-B) Gil OY 10 0eu 74.2 41.8 116 14.5 
& 102 ME=a (GD 69’ 0” — — = 238 25 
91 2-C-2 49' 10” — — — 197 38 
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28 C 12a Sa — — — 78.5 26 
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8 Bo — Bo 54° 0” ats — _ 33.4 8.35 
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G 58 Bo + Bo 35’ 0” Gu 48.2 38.5 86.7 217 
I Co — Co AG ou Lee Su 64 38 102 17 
H 41 C+C SA’ 117 ley ike — — 123 20.5 
23 1-Co-2 3 10 — — — 102 21a 
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36 
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Tract. motors. cont. rating 


Voltage Horse power 
No. 
per motor Total 
3 000 DC 4 
3 000 DC 6 505 3 030 
3 000 DC 6 450 2 700 
1500 DC 6 295 1770 
1500 DC 6 295 1 770 
1500 DC 6 242 1 450 
1500 DC 6 —_ — 
1500 DC 8 295 2 360 
11 000 AC 6 — _ 
11 000 AC 3 a — 
11 000 AC 6 — _— 
11 000 AC 3 — _— 
1500 DC — ao — 
1500 DC — — — 
600 DC | 4 300 (Ihr) 1 200 
1500 DC 4 340 1 360 
1500 DC 6 400 2 400 
1500 DC 6 582 3 492 
1 500 DC 3 333 1 000 
1500 DC 6 630 3 780 
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review, 25000 V 50 cycles is being intro- 
duced on a considerable length of track. 


DC systems vary at 600, 750, 1500 and 
3000 V, the first and last covering the big- 
gest and about equal mileages, but the 
3000 V is being rapidly extended on one 
large system. 


The number of locomotives which form 
the subject of this report is approximately 
1 200. 


The average annual mileage per locomo- 
tive varies considerably, being influenced 
greatly by the length and character of the 
routes and traffic. It appears that the 
general average mileage for passenger loco- 
motives is 70000-80000 with a maximum 
average of one large class of 112000 and 
for freight traffic about 50000. These 
figures in some cases appear to be lower 
than might have been expected. 


Data of « Principal Classes of Locomo- 
tives » is shown overleaf. 


Brakes. — The standard method of brak- 
ing appears to be cast iron brakeblocks 
applied to the tyres supplemented by re- 
generative and, in one case, rheostatic brak- 
ing, principally on lines where gradients 
abound. There is no indication of the use 
of non-metallic brakeblocks on electric loco- 
motives. 


Speeds. — The maximum speeds for pas- 
senger locomotives reported is 100 but 75 to 
90 is a more general range of maxima 
and in most cases the designed maximum 
speed is above the permitted speed of the 
lines. ‘The general running speeds of pas- 
senger trains are 50 to 65 and of freight 
trains 30-35 m.p.h. 


II. Wear of rails and tyres. 


The general practice on electric locomo- 
tives is to use wheel centres with tyres, but 
in some cases monoblock or solid wheels 
with tyre profiles are used, but such applic- 
ations are on guiding wheels only. 


Rails are generally of medium manganese 


steel, manganese ranging from .60 % to 
1.20 % with carbon .50 % to .82 %, maxi- 
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mum sulphur permitted varies from .06 % 
down to .04 % and phosphorus .05 % down 
to .04 %. As heavier rail sections are used 
there appears to be a tendency to increase 
carbon and manganese contents. Tensile 
strength varies from 65 tons/sq.in. to 35 
tons/sq.in. with elongations of 8 % to 12%. 


Tyre steel has a very similar composition 
to that of the heavier rails; maximum car- 
bon being slightly lower but manganese and 
silicon approximately the same, maximum 
sulphur and phosphorus .05 %_ tensile 
strength about 60 tons/sq.in. with elonga- 
tion 107: 

There is no indication that the composi- 
tion of rail steel has been modified on 
account of electric locomotives but the re- 
marks above re-heavier sections of rails may 
be relevant. 


It appears, therefore, in general that a 
state of equilibrium has been reached in 
which the hardnesses of rails and tyres are 
equal and probably this is desirable in order 
to reduce adverse effects of one upon the 
other. 


Reports indicate that the useful life of 
rails under electric traction is less than with 
steam traction but a quantitative compari- 
son is difficult as there is generally an in- 
creased service under electrification. The 
reduced life may be of the order of 20 %- 
50%. One administration reports that this 
reduction applies to rails on curves but not 
on straight. The limiting forms of wear 
vary as between batter at rail ends, side 
cutting, top wear and in some cases corrug- 
ations which may occur chiefly on sharp 
curves. In one case corrugations are re- 
ported to occur on sharp curves with a wave 
length of 24-30 inches. When the depth 
of corrugations reaches 3/16”, rails are re- 
newed. 


It is clear from the information obtained 
that geographical circumstances vary very 
greatly between administrations and conse- 
quently the mileages which can be run 
before tyres require reprofiling vary from 
26000 to 250000. The factors affecting 
this are chiefly : 


(1) Passenger or freight service; 
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(2) Curvatures; 
(3) Gradients; 
(4) Length of haul between stops; 


(5) Slipping, which will be influenced 
particularly by (3) and (4). 


No. (2) will largely govern the amount 
of wear into flanges and No. (5) will be the 
greatest factor causing tread wear. 


Various combinations of these factors will 
produce a great number of limiting mile- 
ages. ‘There appears to be definite indica- 
tion that flange wear on curves can be con- 
siderably reduced by track oilers. 


Tyre wear in some cases necessitates the 
locomotive being taken out of service be- 
tween normal heavy repairs but in other 
cases it is corrected whilst other work is 
being carried out. The provision of track 
oilers has in some cases enabled tyre profil- 
ling and other repairs to be brought to- 
gether. 

There is much variation in the limits of 
wear permitted and these can also be sub- 
divided into stage limits and final limits. 
The stage limits can be regarded as the 
wear permitted before the profile must be 
reformed as distinct from the final limit 
which will govern the minimum thickness 
at which a tyre can be permitted to remain 
in service. 

On stage limits, tread wear allowed varies 
from 1/4” (6.3 mm) to 3/8” (9.5 mm) some- 
times governed by a maximum depth of 
flange of 11/2” (38 mm). Flange wear per- 
mitted varies from 1/4” to 1/2” (6.3 mm to 
12.7 mm) the general point at which this 
is measured being 9/16” (14.3 mm) from the 
top of the flange, the minimum thickness 
at this point being 3/4” (19 mm). In only 
two specified limits is there any mention of 
the final angle of the worn face of flange; 
it must not become less than 17° and the 
tip of this face must not approach nearer 
to the top of the flange than 3 mm (1/8’’) 
when this angle is reached. 

The final limit, in conjunction with 
flange limits quoted above, occurs when the 
minimum thickness of tyre in the centre of 
the tread is reached and the lowest figure 
specified for this is 32 mm (E28): 
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The maximum flange wear generally oc- 
curs on the outer wheels of a locomotive, be 
this guiding or driving wheel. 

It has not been shown that the rate of 
wear is affected by wheel diameter relative 
to the nominal or new diameter. 

No general agreement is indicated to 
limitations of axle-loading relative to wheel 
diameter. There are indications that 
thought is being given to this and some 
administrations have in mind a figure of 
4.5 to 5 tons (axle load) per foot of dia- 
meter. Such figures, however, may place 
onerous restrictions on locomotive design. 

General opinion appears to favour arti- 
culated bogies and it is claimed that reduc- 
ed flange wear results from this provided 
that there is freedom of movement of the 
inner headstocks of the bogies and_ that 
there is a centring device on the coupling. 

It is clear that there is a strong opinion 
on the economic value of lubrication to 
reduce both flange wear and side cutting 
of rails. The use of rail lubricators is much 
more prevalent than flange lubricators fit- 
ted to locomotives. These may be automatic 
pump dispensers operated by passage of 
vehicle using a grease or felt pad type 
feeding oil. 

The effect of method of suspension of 
traction motors on rail or tyre wear cannot 
be assessed as most administrations have to 
date only nose-suspended motors. One 
administration reports that this method 
causes more tyre wear than frame mounted 
motors. 

When tyre profiling is necessary wheels 
are removed from locomotive and tyres are 
returned in heavy duty wheel lathe using 
high speed or tungsten carbide roughing 
tools or buttons, finishing with profile for- 
mer tools. 

Release of the locomotive when requir- 
ing tyre turning only may be greatly ac- 
celerated by changing bogies. Worn flanges 
are not built up by deposition of weld 
metal and there are no reports of the use 
on electric locomotives of tyre profiling 
machines for reforming tyres in situ under 
locomotives. A machine for doing so is 
being installed by one administration. 
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Ill. Traction motors. 


There is general uniformity in certain 
features of traction motors reported, viz. : 

DC motors 4 poles with 4 auxiliary poles; 

Roller bearings on armature shafts; 


Axle-hung bearings — bronze shell with 
white metal lining — one administra- 
tion reports roller bearings on all loco- 
motives; 


Lubrication to axie bearings, oil with 
pads, waste packing or wicks. 
On the two AC systems the motors have 
12, 16, 18 and 20 poles with corresponding 
numbers of auxiliary poles and brushes. 


Brush holders follow a uniform pattern 
adjustable only for radial gap but brushes 
vary between solid and divided with and 
without flexible connections. 


Period 
between 


Period 
between inspection 
of brushes, etc. 


21 days 


25 days 


monthly 


twice monthly 


monthly 


monthly 3 years 


35 days 5 years 


45 days 


The short period inspection at periods 
ranging from 15 to 45 days in the various 
administrations is primarily concerned with 
brushes and commutators, the former par- 
ticularly to ascertain that there is sufficient 
length remaining to enable the brushes to 
function satisfactorily until the next inspec- 
tion. This is similar when a daily inspec- 
tion is carried out and on this line a meg- 
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Arcing horns are being increasingly used 
to prevent damage to commutators by 
flashovers. 


Weight of traction motors varies from 
1.7 tons up to nearly 5 tons. One admin- 
istration reports weight as less than 1 ton 
— this is a small line and may be for light 
duty only. ‘The transmission of power from 
motors to axles is predominately unilateral 
but there are also bilateral gears. Involute, 
straight and helical teeth are employed. 
Gear cases are split about the shaft axes 
and are principally of sheet steel but some 
cast steel cases are used. Seals to prevent 
oil creepage to the armatures are important. 


Maintenance and repair of traction mo- 
tors follows a fairly uniform pattern with 
some variation in the periods and mileages 
as shown by the following table : 


Mileage 
between 
overhauls 


Remarks 


46 600 - 186 410 Intermediate 


repair annually 


300 000 - 400 000 Also daily 


inspection 
125 000 - 375 000 


50 000 - 62 500 (Inspection) 
100 000 
250 000 - 400 000 


150 000 - 250 000 


ger test is made at the monthly inspection 
but on other railways this is not usual. 
At the overhauls the motors are dis- 
mantled, inspected and tested, cleaned out 
by vacuum and compressed air; commuta- 
tors turned, varnished and baked. In gen- 
eral it is not intended that the full repair 
should be necessary before a large mileage 
has been run over a number of years but 
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it would appear that in some cases this is 
actually done more frequently. 


It is unusual for the locomotive to be 
stopped specially for motor repairs but these 
are carried out when repairs to other parts, 
Le. tyres are required. 


Insulation is generally to Class B but 
there is a trend towards improved insula- 


tion by using inorganic materials such as 
glass fibre. 


Brush pressure is set when motors are 
assembled and it is not expected that great 
variation will occur, but if hand testing 
casts any doubt upon the pressure being 
exerted a test by spring balance is made. 


There is a fairly close tolerance specified 
in the thickness of brushes new and in the 
slots of brush holders. It is generally ap- 
preciated that it is detrimental to the life 
of brushes to allow them to be very slack 
in the holders. There are only two cases 
reported of limiting clearances, these being 
-25 mm and .3 mm (.010” and .012”). These 
limits are only slightly greater than the 
initial clearance permitted by other speci- 
fications and it is thought that most rail- 
ways permit at least double these figures. 
Commutators are not expected to require 
returning other than at heavy repairs which 
are at mileages above, say, 300 000 miles and 
then the cut should not be more than 
-010”. In one case, however, it is reported 
that it is done at three years and mileage 
of 100000 but this is on a suburban pas- 
senger service with very short distances be- 
tween stops. 


Motor design in most cases allows of the 
armature shaft being withdrawn without 
dismantling the armature but it does not 
appear to be so designed primarily for the 
purpose of crack detection in the shaft. 


In sequence with the increasing use of 
ultrasonic methods for axle examination, 
these are being extended to armature shafts 
supplementary to visual and magnaflux 
methods. 


This is done at major overhauls but it 
appears from replies that the incidence of 
cracks in these shafts is practically un- 
known. Armature bearings also are only 
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dismantled for examination or replacement 
at the heavy overhauls. 


As previously mentioned, roller bearings 
are not used for motor suspension and, 
therefore, no cracking of axles has arisen 
from the use of them. No special means 
other than the axle bearings and the sus- 
pension links are employed to ensure cor- 
rect meshing of pinions with gear wheels. 


In the fitting of pinions to armature 
shafts there are opposing practices in prov- 
iding or not providing keys, but fitting of 
keys preponderates. It is fairly universal 
practice to provide taper seats for the 
pinions (taper of 1 in 10 is quoted in one 
case); to require bearing on the shaft of 
80 % of the area and then to shrink on 
at a temperature of 95° C to 105° C either 
by soaking the pinion in boiling water or 
in an oven. ‘The pinion is then tapped 
into position or assembled in a press and 
where a locking nut is provided this is 
assembled and locked in position as quickly 
as possible. 


Opinion is also divided upon the ques- 
tion of whether it is necessary to keep 
pinions and gear wheels matched, ice. if it 
is necessary to change a motor without 
changing the wheel and axle to transfer the 
old pinion to the replaced motor. Three 
organisations say no and a fourth, which 
used to carry out this practice, has aban- 
doned it on the ground that it is not worth 
the expense and also from the fact that one 
spur wheel lasts the life of two pinions. 
It is unusual for traction motors to be 
changed at other than main works except 
in cases of emergency. 


Flashovers on electric locomotives appear 
to be rare and when they do occur are 
generally caused by frost or snow, contamin- 
ation by smoke and exhaust from steam 
locomotives or by lightning. There are, 
however, varying devices to assist in current 
collection, viz. : 

Use of two pantographs or one panto- 
graph with two shoes to reduce current 
collection per pan or pantograph; 

Two or more collecting strips on each 
shoe; 
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Auxiliary springs to help shoe follow the 
wire; 

Air vane on high speed locomotives to 
keep shoe level; 


Fitting of arrestors on locomotives to 
limit surges caused by lightning; 


Instructions to train crews to limit cur- 
rent and fine division of resistances to 
assist in this; 


Separate wheel slip indicators are fitted 
in a few cases but crews are also taught 
to deduce this from armature field 
meters. 


Snow or rain ingress to traction motors 
causes trouble in some regions and this is 
countered by fitting screens. In other cases 
where the air is drawn from the body of 
the locomotive the louvres and filters prov- 
ide sufficient protection. : 


IV. Lubricants. 


Lubrication of armature bearings is by 
grease or high viscosity mineral oil. The 
greases used are generally composed of re- 
fined mineral oil and soap or calcium. 


There appears to be a little more varia- 
tion in the lubricant for the axle or hollow 
shaft bearings of traction motors, from 
greases composed of refined mineral oil and 
soap, high viscosity mineral oil to a light 
machine oil. 


Heavy gear compounds are used for gears 
and this is applied by very orthodox me- 
thods of grease guns. There have not so 
far been reports of the use of any radically 
new lubricants. Not much trouble is ex- 
perienced from leakage of gear lubricants 
towards the armature shafts but there are 
indications that this is liable to occur and 
provision and maintenance of effective seals 
are necessary. 


V. Pantographs. 


It appears that considerable attention has 
been paid to the selection of the most suit- 
able material for pantograph strips. Copper 
strip and also carbon strip were used on 
railway B before sintered metal was adopt- 
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ed. Copper was found to wear too heavily 
and carbon limited current collection. On 
some other lines there is a tendency to use 
carbon and one line is experimenting with 
carbon impregnated with babbitt. Com- 
pound strip of copper and steel side by 
side have also been used with some improv- 
ement and in one case the application of 
molybdenum disulphide grease as an anti- 
scuffing medium has indicated reduced 
wear of the strips. 


The life of strips is reported as ranging 
between 10000 and 30000 miles and vary- 
ing factors influence the rate of wear. In- 
creased wear is attributable to wintry atmos- 
pheric conditions, high speeds, contamina- 
tion of the contact wire by steam locomo- 
tives where these operate. There are, how- 
ever, contradictory reports on the effect of 
wet weather. The table on the following 
page gives an indication of experience 
on the reporting administrations. 


Pans are examined for wear at short and 
long period inspections and changed when 
the limit of wear is reached. General prac- 
tice is to exchange pans but in one case 
strips are renewed whilst pans are left in 
position. Between these periodical examin- 
ations of strips, complete pantographs are 
only examined superficially from the 
ground. Pressure is tested at each long 
period inspection. 

Graphite grease is the general lubricant 
used — it is efficient and can be easily and 
quickly applied. At inspection grease is 
added if required and if the old grease has 
hardened it is scraped away and replaced 
by fresh. 

In one design of pan two copper strips 
running the length of the pan along the 
outer edges are augmented by two addi- 
tional strips 18” long in the centre of the 
pan. ‘The contact length is, therefore, four 
inches at the most used portion of the pan. 
The outer edges of the long strips are prov- 
ided with a radius. 

At the maintenance depot of one line, 
the pantograph shop is on the first floor, 
above the roof level of locomotives and a 
hand operated platform is arranged to be 
able to be traversed out from the shop 
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above the locomotive to facilitate changing 
either pan or, if necessary, complete panto- 
graph. On other lines, mobile platforms 
are provided to facilitate access to the pan- 
tographs. 

Formation of ice on pans is not found to 
be a trouble but it is considered that the 
grease used as a lubricant also acts as a 
preventative. 


VI. Organisation of the maintenance 
done and periodicity. 


The maintenance of electric locomotives 
falls into a general pattern but the actual 


Inspection 


Railway 


Short 
period 


Long 


service period 


Days Days 

AE ee ae, tegkt 1 ”a| 

21 

Dawe oe — 25 

— 25 

Cama 5 ns 6 i 30 

passenger... 1 30 

Dae ee hee — — 

Sine. «ssp AS) ee — 14 

Gaireicht ee yf 35 

Dasscu Vet eeany 7 35 
Fete Ss 6000 miles 
— 8 000 miles 
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figures of time and mileage between repairs 
vary very greatly according to characteristics 
of each railway system. 


It is exceptional for a daily examination 
to be made other than that carried out by 
train crews on taking over or giving up a 
locomotive (see Section VII). The main- 
tenance systems provide for (a) inspections, 
(b) General Overhauls and (c) an _inter- 
mediate or lighter repair between (a) and 
(b) necessitated by attention to tyres or 
bogie. As the variations in periods and 
mileages between these are so great, it is 
thought desirable to give a table showing 
the ranges of these. 


Intermediate overhaul General overhaul 


Mileage Years Mileage 
— 120 000 — 750 000 
— 200 000 = not yet fixed 
1 10 000 4 46 000 
1 47 000 4 186 000 
a = = 300 000 
= = — 400 000 
= = — 125 000 
a == — 250 000 
= = — 50 000 
— 70 000 5 250 000 
— 100 000 5 400 000 
a 50 000 — 150 000 
_ 125 000 — 250 000 
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The general overhaul includes a complete 
strip down of mechanical and_ electrical 
gear and renovation or repair of all com- 
ponents. A number of intermediate repairs 
will be carried out between general over- 
hauls chiefly depending upon tyre wear. 


The period found necessary to carry out 
repairs varies considerably depending upon 
the extent to which spare parts are exchang- 
ed. This greatly facilitates the intermediate 
repairs, particularly when spare bogies are 
utilised. 


A short period inspection requires 1 to 
2 hours, long period 6-10 hours, interme- 
diate repairs vary from 1-2 days for change 
of bogie to 10 days and general repair from 
11 to 30 days, the longest time occurring 
when the stage is reached at which insula- 
tion of cables, etc. is breaking down and 
complete re-wiring is necessary. 

Much attention has been given to endeay- 
ours to increase the length of period be- 
tween heavy overhauls, principal items 
being : 


Reduction of tyre wear by provision of 
flange or rail lubrication; 


Improved lubrication of axle bearings by 
felt oilers and substitution of roller for 
plain bearings; 

Improvement of grade of insulation; 


Analysis of condition of parts dismantled 
to ascertain if periods between dis- 
mantling can be extended; 


Quick exchange of individual components 
in connection with this analysis and 
reducing the number of components 
dismantled. 


All maintenance work is carried out at 
Works or Depots other than short daily 
inspections where these are instituted. All 
intermediate and general overhauls are car- 
ried out at the Main Works at the periods 
quoted. 


The limiting factors which influence 
inspection and shopping periods are chiefly 
pantograph strip wear, brake block wear 
and adjustment between inspections and 
tyre and commutator condition for longer 
period repairs. Statutory requirements also 
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influence — short 
some instances. 


The repair liability is carefully planned 
by each administration which can deduce, 
from anticipated total mileage expected to 
be run during each year and the known 
mileage which each class of locomotive can 
run between repairs, the number of repairs 
of various categories which will be required 
during a year in order to maintain the stock 
in serviceable condition. The short period 
inspections can be controlled on a purely 
time basis and there appear to be fairly 
common systems of central shopping con- 
trols which regulate the allocation of loco- 
motives to Works for repairs. 


period examinations in 


All administrations report that the chang- 
ing of bogies is carried out at Main Works 
and it is important that the repairs to the 
bogies removed are put in hand quickly to 
maintain availability. 


The direction in which management has 
moved in endeavours to shorten time of 
locomotives under repair are in the provi- 
sion and maintenance of spare parts and 
interchangeable assemblies, analysis of me- 
thod of carrying out repairs and of the 
wear which takes place in order to elimin- 
ate or reduce the wear and consequently the 
need to repair or change and, as tyre wear 
is one of the major influences, attention is 
being directed towards the use of machines 
for reprofiling tyres which are in position 
under the locomotives. 


VII. Organisation of the service and 
effects of common user of the loco- 
motives. 


It is universally reported to be the prac- 
tice to employ electric locomotives in a pool 
in common user. Locomotives are not allot- 
ted to a particular driver, or small group 
of drivers. Where the length of run is 
great, crews will be changed en route in 
order to work the locomotive through and 
to reduce terminal and turn-round time. 
Where the length of track is great, the limit 
of crew’s operation may be governed by the 
distance over which they are required to 
learn the road. A number of electrifications 
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at present extend only over shorter distances 
so that change of crews during a run is 
unnecessary. But common and intensive 
user of locomotives is the general practice, 
utilising them again as quickly as possible 
after completing a trip. 

When not required for traffic, locomo- 
tives are either stood by in sidings to await 
their next roster or if it is more convenient 
they are returned to depot but normally 
they are only specially taken to a depot if 
required for periodical maintenance or if a 
specific defect has developed. In some 
northern lines, climatic conditions make it 
desirable to stand locomotives in sheds if 
not actually required in service. 


The system of common user and shutting 
down in sidings is so universal that no 
alternatives have, at any rate in recent 
years, been considered and no disadvantages 
can be elicited by any comparisons. It does 
emerge, however, that training of engine 
crews is important in order that they may 
handle them intelligently. Much care is 
taken in organising and carrying out this 
training. An important corollary of this is 
for them to report any defects or symptoms 
when they hand over or shut down a loco- 
motive. 

The amount of examination which a 
crew is required to make varies but in most 
organisations it is very small, being chiefly 
superficial inspection of brake-gear, sand- 
gear and lights. 


VIil. Cost of maintenance 
of electric locomotives. 


It is very difficult to make accurate quan- 
titative statements of maintenance costs in 
different countries on account of differing 
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currencies and labour rates. It was, there- 
fore, felt that the only figure which could 
be quoted should be as a percentage of 
capital value of the vehicles although even 
this basis may be complicated by a variety 
of differing circumstances. 

Heavy overhauls appear to cost up to 
3.8 % of value for labour and materials 
(2 % labour, 1.8 % material), but figures 
down to about 2 % total are quoted. Long 
period inspections cost very much less and 
these are of the order of .05 %. There is 
a very considerable variation in manhours 
reported as may be expected from the above 
figures, ranging from 2000 to 6000 and 
these may be greatly affected by the size 
and rated power of the locomotives. The 
administration which reports one of the 
highest manhour figures for general over- 
haul quotes a relatively short period out of 
traffic of locomotive for this work. The 
manhours required for long period inspec- 
tion vary over the maintenance cycle be- 
tween 24 and 115. 

In general it is not considered that there 
is a relationship between maintenance costs 
and age of locomotives, although one 
administration does think it so and estim- 
ates costs according to a formula based on 
age. 

Counteraction of any tendency towards 
rising costs is being sought in improvement 
in design, manufacturing and repairing me- 
thods and reduction of wear, particularly 
with the aim of reducing the periodical 
maintenance required and extending the 
time between maintenance operations. Any 
achievement in this direction will enable 
increased mileages to be obtained with a 
reduction in the number of locomotive 
units required and in the maintenance cost 
per mile. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 
17th. SESSION (MADRID. 1958). 


QUESTION 5. 


a) Handling facilities in the goods depots for consignments in 
less than carloads; containers. General arrangement of the 
depots. Liaisons between the staff of the depot and the 
delivery services. 


b) Railway problems regarding the introduction of general 
palletization of packages. 


REPORT 


(America (North and South), Australia (Commonwealth of), Burma, Ceylon, Egypt, 

India, Irak, Iran, Republic of Ireland, Japan, Malaysia, Netherlands, New Zealand, 

Norway, Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics 

and the United Kingdom of Great Britain and Northern Ireland and dependent 
overseas territories), 


by J. Dorjee, 


General Manager of the General Transport and Forwarding Company VAN GEND & LOOS Ltd. (Holland). 
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PREFACE. 


The Questionnaire sent to 33 Administra- 
tions and to 2 Associations of Railway 
Administrations has been replied to by 
13 Administrations and by the Association 
of American Railroads. Of the Swedish 
private railways the Grdngesberg-Oxeld- 
sunds Railways replied with a reference to 
the answer of the Swedish State Railways, 
the Nordmark-Klarilven Railway with a 
reference to the reply of the Union of 
Swedish Private Railways and these in their 
turn referred to the reply of the Swedish 
State Railways, while the Nora Bergslags 
Railway stated that the questionnaire was 
applicable to their traffic only in a very 
limited degree. The Transport Depart- 
ment of Tasmania, the Department of Rail- 
ways of New South Wales, the Victorian 
Railways and the Sudan Railways pleaded 
shortage of staffs in excuse and the Uruguay 
State Railways lack of time. The Rho- 
desia Railways were not in a position to 
answer the questionnaire, while the N?- 
gerian Railway Corporation stated a num- 
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ber of circumstances on the score of which 
they were of an opinion not to be able 
to supply a useful contribution to the 
report. The London Transport Executive 
communicated, as may easily be understood, 
that the questionnaire was not applicable 


to that undertaking! « The rest was 
silence. » 
The Administrations and _ Association 


the answers of whom were included in this 
report follow hereunder : 


British Railways; 

Ceylon Government Railway; 
East African Railways; 
Eireann Railways; 

Indian Railways; 

Malayan Railway; 
Netherlands Railways; 

New Zealand Government Railways; 
Norwegian State Railways; 
South African Railways; 
Soviet Union Railways; 
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Swedish State Railways; 
Association of American Railroads. 


Reporter wishes to express his most sin- 
cere thanks to all Administrations who have 
taken pains and trouble in preparing their 
answers to the questionnaire. He would 
especially like to thank the Swedish State 
Railways and the Soviet Union Railways, 
who by their full and detailed information 
have contributed in a large measure in the 
fulfilment of his task. Likewise reporter 
wishes to express his sincere thanks to his 
colleague, Mr. Marchand of the French 
Railways, for his kind co-operation at the 
difficult task of drawing up the question- 
naire. Finally he takes the liberty to thank 
those members of the staff of his company, 
who by their assistance have lightened his 
task. 


CHAPTER. I. 


GENERAL ASPECTS 
OF PARCELS TRAFFIC. 


1. Characteristics. 


1. — Please give the characteristics and 
importance of the parcels traffic 
handled by your Administration; 


— weight limits for packages, group- 
ed consignments and bulk goods 
that cannot be divided up includ- 
ed in the parcels traffic. 


Not all reporting Administrations supply 
characteristics of their parcels traffic. In- 
sofar supplied these vary, but naturally 
correspond in this respect, that parcels traf- 
fic is understood to consist of consignments 
(= one or more packages on one consign- 
ment note) which are less in volume or 
weight than a carload. ‘The differences 
mainly le in the character and extent of 
further limitations imposed on the consign- 
ments or on the packages. Most limitations 
only relate to the packages: volume, di- 
mensions, weight, unwieldiness. 


The limitations to the consignments 
— minima and maxima — are in those 
cases imposed by the consigner himself in 
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his own interest; these are subject to the 
results of his calculations. in accordance 
with tariffs for parcels and carloads, of the 
cost for loading and unloading of carloads, 
the cost for the pre- and post transport of 
parcels and carloads and of other data. 
The East African Railways draw the atten- 
tion to this in so many words; they observe 
« no weight limitation is imposed on smalls 
traffic, but, for certain types of produce 
and raw materials, which are normally car- 
ried in bulk, an inducement to consign in 
full wagon loads is made in the form of 
special rates subject to a minimum load 
factor ». 


The Indian Railways likewise report 
that in a number of cases consignments 
offered for dispatch in wagon-loads are 
charged at lower rates than as « smalls » 
and consigners are encouraged to avail of 
the cheaper wagon-load rates by clubbing 
« smalls » consignments up to a maximum 
of 4 per consigner per wagon, so as to 
make up a full wagon-load. The British 
Railways reply that « consignments of traffic 
in less lots than one ton from one sender 
to one consignee, with certain minor excep- 
tions, come under the classification of 
« Sundries » (parcels) traffic for which no 
weight limit per package is applied ». This, 
however, should undoubtedly be thus inter- 
preted, that senders need not tender such 
lots as carloads and not that bigger lots 
tendered as parcels will be refused. 


This also applies to the regulation of 
the Swedish State Railways that goods 
weighing up to 2500 kg are forwarded as 
« fraktstyckegods » (= parcels as a rule for- 
warded by normal goods trains). ‘The regul- 
ations of the latter also give an example 
of considerations other than those of the 
costs which may induce the consigner to 
impose a minimum limit to his consign- 
ments : for consignments of 20-50 kg freight 
must be prepaid. The Indian Railways re- 
port that consignments weighing 250 maunds 
(9.2 tons) and up on the broad gauge 
(5’-6”) railways and 160 maunds (5.9 tons) 
on the metre gauge (3’-3 3/8’) and the 
narrow gauge (2’-6’ or 2/-0’) railways are 
deemed to be « wagon loads » and those 
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weighing less « smalls ». The Ceylon 
Government Railway do not impose weight 
limits in parcels but remark that, as a 
rule, consignments heavier than 1 1/2 cwt 
(75 kg) are not tendered as parcels traffic. 
This low maximum is due to the fact, that 
in this railway parcels traffic is dealt with 
only at passenger stations and despatched 
in guard’s brake vans. As no parcels are 
dealt with in goods depots, strictly speak- 
ing the parcels traffic of this Administra- 
tion cannot be included in our study. 

Explicit limitations concerning unit pack- 
ages are made as well as weight maxima as 
in other forms. 
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Union Railways which will be dealt with 
presently, there presumably are weight 
limits for packages lower than respectively 
3 and 5 tons. British Railways, Eireann 
Railways, Indian Railways, Norwegian State 
Railways and the Association of American 
Railroads report that no weight limit per 
package is applied. In addition to this 
Eireann Railways report that unit packages 
and grouped consignments, which are too 
big or awkward to be handled through the 
goods sheds, are dealt with at carway or 
loading bank with cranage assistance if ne- 
cessary. It is obvious to presume that this 
is also applicable for all other Administra- 


Weight maxima for packages. 


Administration 


10 cwt 
(500 kg) 


Malayan Railway . 


Netherlands Railways 500 kg 


250 Ibs. 
(113 kg) 


South African Railways 


3.000 Ibs. 
(1 360 kg) 


20 tons 


Soviet Union Railways . 


Besides the limitation for a special case 
mentioned in the table the Soviet Union 
Railways in their reply mention no further 
limitations for individual packages. With 
a view to the maxima to be mentioned 
hereafter of 3 and 5 tons for consignments 
which are already lower than the limit for 
packages mentioned in the table and with 
a view to the dispatch system of the Soviet 


Max. weight 


+ 6.5 tons 


Remarks 


heavier packages are not dealt with at sheds. 


are fairly often still accepted if they are 
easy to handle. 


if destined to stopping places where no staff 
are on duty. 


packages exceeding this weight are not 
collected or delivered at stations other than 
certain of the larger depots. 


provided special provisions can be made 
beforehand for the transport of a particular 
package. 


if loading is carried out at consigner’s own 
sidings in direct wagons for delivery at one 
single station. 


tions which do not apply a weight limit 
or other limitation per package (see also 
Malayan Railway in the above table). This 
way of handling of parcels traffic without 
making use of the goods stores or sheds 
is as a rule not executed by the subsidiary 
company (N.V. Van Gend & Loos) of the 
Netherlands Railways which only very rarely 
accept as parcels goods which owing to 
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their length, width or height cannot be 
loaded through the sidedoors of an ordin- 
ary covered wagon of maximally 15 tons 
load capacity. The Norwegian State Rail- 
ways report the special condition that they 
may demand consignments consisting of 
small packages, which might cause delay 
in handling and transport, to be put in 
boxes, baskets or sacks or assembled into 
bigger packages. A condition of the kind 
exists at the Netherlands Railways but is 
very seldom applied especially since the 
subsidiary company N.V. Van Gend & Loos 
have switched to overall palletization. The 
Indian Railways have the regulation that 
the minimum weight for a package is 
7 seers (14 lbs); in special cases, however, 
packages of less than 7 seers are also 
accepted if their sizes are convenient for 
transport. 


A clear case of limitation of the size of 
consignments according to volume and or 
weight by the Administration itself is found, 
as appears to reporter, at the Soviet Union 
Railways. ‘These stipulate, that the quan- 
tity of freight tendered for despatch as 
parcels traffic may not exceed in volume 
one third of the capacity of a wagon with 
a weight limit of 20 tons, and in weight 
3 tons for parcels traffic offered through 
station goods sheds or the offices of con- 
signers who use container transport of their 
own and who do not work according to a 
« planned norm » and 5 tons if the con- 
signment is part of a « planned norm ». 
That the Soviet Union Railways themselves 
fix limits to the consignments in parcels 
traffic and do not make these subject to 
consigners’ calculations fits in — as it 
appears to reporter — with their total 
« plan economy », as is the case with the 
higher limit for consignments being of a 
« planned norm ». 


One of the general characteristics of « par- 
cels traffic » is that it always concerns 
« broken transport » either already within 
the railway system itself (transhipment), or 
at the door to door transport. Pointing 
to this may seem as much expressing a 
commonplace as it is to define « parcels 
traffic » as traffic in consignments less 
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than carloads. However, it is this charac- 
teristic in particular which defines the 
whole contents of « question 5 » and 
demands all care and attention for what 
it embodies (handling facilities, arrange- 
ment of depots, delivery services, palletiza- 
tion), even if it were only in order to 
prevent « broken transport » resulting in 
« broken goods ». 


2. Importance and evolution. 


— annual tonnage compared with the 
total freight tonnage; 


— present evolution; has there been any 
increase or any decline in the parcels 
traffic dealt with in the Goods De- 
pots ? 


The Administrations have adhered to 
the (non-limitary) indications of the ques- 
tionnaire and have merely indicated the 
importance of the parcels traffic within 
their own system, expressed in the annual 
tonnage compared with the total annual 
freight tonnage. 


The data supplied concerning the present 
evolution vary from vague indications to 
a series of index number (Soviet Union) 
and detailed tonnage tables (Netherlands, 
Sweden). 


The great differences in relative im- 
portance of the parcels traffic cohere with 
the great differences in economical struc- 
ture and — in this — the structure of 
the total transport system of the countries 
in question. Every Administration will 
want to remain constantly aware of this 
coherence, for the evolution of these struc- 
tures is decisive for the evolution of their 
parcels traffic and for the measures to 
develop, adapt and — if necessary — to 
defend same. 


Characteristic in this connection are the 
few figures of the Swedish State Railways 
related here and the probable causes men- 
tioned of the course of these figures; like- 
wise the remarks of the Malayan Railway 
and New Zealand Government Railways. 
« Road competition » is the omnipresent 
threat, highest efficiency of the parcels traf- 
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Administration 


British Railways 

East African Railways 
Eireann Railways 

Indian Railways 

Malayan Railway 
Netherlands Railways . 
New Zealand Govt. Railways 
Norwegian State Railways . 
Soviet Union Railways 
Swedish State Railways . 
Swedish Private Railways 


U.S.A. Class I. Railroads 
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Perc. of total 


Year Annual tonnage freight 
tonnage 
— 5 000 000 1.8 
1956 646 000 16.6 
o 450 000 20 
1955/56 4 842 000 4.2 
—- 100 000 3) 
1956 1 398 000 5:3 
1956 494 000 4.6 
— — NB) 
1956 4 970 000 0.3 
1956 1 246 000 3.0 
1956 96 000 eS), 27 
1955 7 000 000 0.5 


* Express and accelerated goods traffic included in parcels traffic tonnage. [ron ore traffic of the 
Ofoten railway not included in total freight tonnage. (The dispatch as accelerated goods depends upon 
the weight, shape, volume and nature of the packages as regards their suitability for being quickly 
loaded, transhipped and unloaded, the judgement of which is left to the dispatching station.) 


fic system the parole. This in short may 
be looked upon as the philosophy behind 
question 5. 

For that reason besides the internal pro- 
portional figures supplied, a single figure 
about the share of the railway parcels traf- 
fic in the total national parcels traffic 
would even in this short framing sketch 
have been in place. It is known, however, 
that in most countries no reliable figures 
hereof are obtainable. 


3. Dispatch. 


2. — How do you organize the despatch 
of the parcels traffic? (’). 


Do you authorize the running 
of wagons as required (optional 
runnings). 

If you do, for what 
limits ? 


weight 


In a footnote to question 2 in the ques- 
tionnaire the reporters have defined the 
« classical organization » of dispatching the 
parcels traffic as an organization in which 
the whole countrywide system has been 
divided into regions, each of which is sery- 
ed from a regional head-station by trains 
or if necessary by road vehicles (lorries) for 
picking up and distributing the goods, each 
regional centre dealing with the tranship- 
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Administration 


British Railways 


East African Railways . 


Eireann Railways 


Indian Railways 


Malayan Railway 


Netherlands Railways . 


New Zealand Goyt. Railw. 


Norwegian State Railways 


South African Railways 
Soviet Union Railways 


Swedish State Railways 


U.S.A. Class I Railroads. 
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Evolution 


progressive decline 


increase approx. pro rata to the 
rate of 


perc. 
<x 1000t of total fr. 


4,767 4.8 


1953/54 
1954/55 5 293 5.0 
1955/56 4 842 4.2 


gradual but progressive increase 
maintaining position 


perc. 
x 1000 t of total fr. 


1948 981 5. 
1951 1 002 4.4 
1956 1 398 Ss 


gradually increasing 


downward tendency 


increase 

1950 : 100 
1953 : 146 
1956 : 216 


tendency to decline 
x 1000 t perc. of 


total fr. km (*) 
1948 1 691 4.7 198 
1951 1 570 Se 244 
1956 1 246 3.0 275 


(*) ton/kilometres : tons 


consistent decline : 
1920 : 53 000 000 t 
1955 : 7000000 t 
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Causes (remarks) 


road competition 


development of the East African 
Territories 

(relationship parcels : total freight 
fairly constant) 


expanding economy of the coun- 
try (road competition most mark- 
ed) 

(in spite of strong road competi- 
tion) 


(1951 business slump, unemploy- 
ment) better organisation than 
road transport (complete network 
x single lines), extensive use of 
competitors’ own weapon (lorry), 
commercial management. 
(prompt and efficient transport 
important partly to combat road 
competition). 

part of the lost parcels traffic has 
passed over from parcels con- 
signments to complete wagon 
loads arranged by private for- 
warding companies (comp. 
U.S.A.-railways) 


— relatively long transport lines 
— road competition 
— altered procedures of trading 


(greater number of ware- 
houses and more carloads 
between) 


(1955 : 5 000 000 t 
LCL traffic consolidated by for- 
warding comp. to carloads) 


alt fale 
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ment of parcels for the through wagons 
to or from other regional centres (*). 


Notwithstanding this definition the de- 
scription of the organization at the different 
Administrations is not divided into « clas- 
sical » and « non-classical » but into « re- 
gular runnings » and « optional runnings », 
because it is possible on the one side 
— at any rate theoretically — that a 
« classical organization » as defined above, 
has not « regular runnings » as its charac- 
teristic, whereas on the other side an 
organization which exclusively has « op- 
tional runnings » as its characteristic has 
a great many regular runnings in practice. 
Moreover, answers have been given, from 
which may be concluded that « regular 
runnings » is a main characteristic of the 
organization, but from which cannot be 
derived that the organization is « classical » 
in the sense of the above definition. 


a) Regular runnings. 


At the British and Netherlands Railways 
parcels traffic is dealt with according to 
the « classical organization ». In Great 
Britain this organization is known as a 
« Zonal Collection and Delivery Arrange- 
ment », in Holland as « the group system >. 
From the replies of the Eireann Railways 
and Norwegian State Railways reporter is 
inclined to conclude that both Administra- 
tions have regular runnings according to 
fixed plans. Eireann Railways reply that 
« wagons are placed in a fixed pattern in 
the Goods Store Wagon bays » whereas 
the Norwegian State Railways reply that 
« a general transport plan for all our lines 
for the runnings of parcels goods wagons 
is prepared for each timetable period; 
optional runnings are authorized. « The 
answer of the Association of American 
Railroads clearly shows, that for the rail- 


(*) Your reporter wishes to observe that he 
does not interpret « classical » as « ancient » 
or « traditional ». Perhaps it might be inter- 
preted as « of good style », distinguished and 
with that touch of efficiency inherent in clas- 
sical structures. 
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ways in the U.S.A. regular runnings is a 
characteristic of the organization of the 
dispatch of parcels traffic: « Every railroad 
has authorized and established car lines 
or classifications, on line as well as off 
line. ‘These classifications are dispatched 
daily, every day or in some cases, twice a 
week ». The five Administrations men- 
tioned allow optional runnings. The Brit- 
ish Railways condition one ton as minimum 
permissible weight of traffic constituting 
a wagon load; American Railroads 2.5- 
3 tons. Eireann and Netherlands Railways 
have not imposed weight limits for optional 
runnings but light loading of wagons is 
avoided as much as possible. 


Of the British and American Railways 
reporter understands that by optional run- 
nings are understood runnings to other 
destinations than those specified in their 
plans. The Netherlands Railways under- 
stand by these: runnings of wagons which 
are added to the regular wagons, if need 
be, and which consequently run exclusively 
to the stations specified in the plan. The 
Netherlands Railways have organized the 
dispatch of their parcels traffic in a strictly 
« Classical » way (fig. 1). “The main charac- 
teristics of this organization are: 


1. all (35) regional head stations or zonal 
key stations — called « group head sta- 
tions » in Holland — execute the transit: 


— of the goods arriving from their own 
group to the group head stations of 
other groups and to the secondary sta- 
tions in the own group; 

— the goods arriving from other groups 
to stations in the own group; 


ro 


in principle every group head station 
dispatches at least one wagon a day 
— called « group wagon » — to every 
other group head station; 


3. almost all stations in the groups (second- 
ary stations) which are served from the 
eroup head station by rail (59) send to 
and receive from the group head station 
at least one wagon (« dump wagon >») 
a day, which consequently contains goods 
bound for/originating from various sta- 
tions; 
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Principle of the Netherlands Railways « classical » organization of parcels traffic dispatch 


b--<¢ 


(the « group system ») 


x 


x 
oo a 


Group head station. 
Group wagons. 
Optional wagons. 


Group « wagon » by road. 


Group head station with common 
group wagons with D in 3 rela- 
tions (B, E, F). 

Group wagon from A to D. 
Optional wagon from D to A. 
Dumpwagon. 


Not shown : 


(Chapter I - 


x 
@ x 


Vv 


Fig. 1. 


3a) 


Dump « wagon » by road. 


Regular services of private road 
carriers. 


Van Gend & Loos regular road 
services. 
Van Gend & Loos central tran- 


shipment depot. 
Secondary stations. 
Stations of private road services. 


Group (= region). 


regional collection and delivery service. 


Ana 
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4. some stations (9) in the groups, though 
with rail connections, are served by road 
vehicle; 


5. in great parts of all groups the collec- 
tion and distribution (from consigner 
and to consignee) is executed per lorry 
straight from the group head station in- 
cluding places which still have rail con- 
nections (regional pick-up and delivery 
service); 


6. the group wagons run with great regul- 
arity, but only on weekdays, they depart 
late in the evening in special trains 
formed for the purpose and arrive dur- 
ing the night or in the early morning; 
the circulation-time for these wagons is 
one day, being unloaded in the morning 
and reloaded in the afternoon; 


7. the dump wagons as well run with great 
regularity; they are transported in re- 
gional goods trains during the day, in 
the morning with incoming goods; in 
the afternoon with outgoing goods; 


8. as group wagons and mostly also as dump 
wagons special closed wagons are used; 
these wagons are almost exclusively used 
for parcels traffic and can be instantly 
recognised by special marks (important 
for rapid shunting in the marshalling 


yards). 


Owing to this organization a high per- 
centage of the parcels traffic can be trans- 
ported daily from door to door within 
24 hours. The country being small and 
densely populated naturally contributes to 
achieve this object. ‘The latter is also one 
of the circumstances which render the 
maintenance of a rigid organization of the 
parcels traffic service possible. Another 
consequence of this organization is that 
little transhipment from rail to rail takes 
place; in the vast majority of cases tran- 
shipment is from rail to road (pick-up and 
delivery service) vice versa. 

For some group head stations which lie 


at short distances of each other, the service 
differs from the course stated swb 2; some 
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jointly receive or send a group wagon from/ 
to certain other group head stations (C 
and D in fig. 1). Some are linked to one 
or more other group head stations not by 
rail but by means of a road service (E 
and F in fig. 1). These are regular diver- 
gencies from the course mentioned sub 2. 


Optional divergencies are met with also, 
for instance : 


a) in cases that it is known in good time 
that for transport from/to « group head 
stations » which send/receive a com- 
mon « group wagon » so much load is 
present that it is justifiable for those 
group head stations to send/receive 
separate group wagons, this is done (in 
figure 1 in the relations BS>D, EX SD, 
F<<D, and DXA, and the relations 
Bs Cy Us <C, and-C<~A); 


b) in cases that a station has so much load 
for a secondary station in another group 
that it is justifiable to employ a direct 
wagon, this is done (in figure | the rela- 
tions P< Ovand FS~R). 


The number of group wagons in regular 
circulation between the group head_ sta- 
tions amounts to approx. 1250, whereas 
daily approx. 75 extra group wagons are 
employed. The number of dump wagons 
employed daily is approx. 225. The aver- 
age load per group wagon amounted in 
1956 to 3.5 tons (maximum load 4 tons, 
minimum 3 tons). 


With the exception of selling the serv- 
ices (acquisition) and running the railway 
wagons, the work (the greater part of the 
parcels traffic administration as _ well) 
is executed by the subsidiary company 
N.V. Algemene Transport- en Expeditie 
Onderneming Van Gend & Loos (General 
Transport- and Forwarding Undertaking 
Van Gend & Loos Ltd.) as contractors to 
the Netherlands Railways Ltd. ‘This com- 
pany, all the shares of which are held by 
the Railway Administration, run their own 
parcels traffic system — regular road serv- 
ices — parallel to but independent of the 
Railway parcels traffic system. 
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b) Optional runnings. 


The East African, South African, Malayan 
and New Zealand Government Railways 
run direct wagons to all destinations when 
a sufficient load can be formed. Where 
the quantity of traffic does not justify direct 
wagons, the goods are loaded as tranship- 
ment goods in wagons conveying goods for 
more than one station to a specific tran- 
shipment depot. ‘The East African Railways 
carry the traffic from the transhipment 
depot to minor stations in road vans and 
vice versa. They do not stipulate a mini- 
mum weight for the use of a direct wagon 
but leave it to the Agents and Station 
Masters to decide. On this point the South 
African Railways follow almost the same 
practice. The Malayan Railway authorizes 
a minimum of 2 tons. 


As a variant to this, in principle rather 
uncomplicated dispatch system, the organ- 
ization of the dispatch of the parcels traffic 
in the Swedish State Railways may be con- 
sidered. ‘Three categories of parcels-wagons 
are distinguished : 


A-wagons, for goods only to the destination 
of the wagon; 


B-wagons, for goods to the destination of 
the wagons and for goods which 
are to be transhipped there in 
order to be forwarded to other 
stations; 


C-wagons, to be coupled to appointed re- 
gular trains on certain sections 


of the system to be loaded 
and/or unloaded at stations on 
their way. 


A- and B-wagons as a rule run from the 
station of dispatch to their destinations 
without being loaded on their way. They 
are used : 


a) to the extent indicated in the trans- 


port plans drawn up by the Railway 
Board; 


b) by dispatch or transhipment stations for 
at least 3000 kg of goods or so much 
in bulk that the wagon is fully packed, 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Marcu 1958 


to one destination (A) or to the destina- 
tion of the wagon and to other stations 
to which — according to plan — the 
goods are to be forwarded from the 
station of destination of the wagon (B). 


C-wagons are used : 


a) to the extent indicated by the plans 
drawn up by the Railway Board; 


b) by stations on the section for at least 
2000 kg or so much in bulk that the 
wagon is fully loaded; 


c) by stations as sub. b) for smaller quanti- 
ties of goods if by so doing considerable 
delay of the train can be avoided. 


Further characteristics of the Swedish 
organization are: 


1. regulated transhipment points (a map 
on which the transhipment points are 
indicated leads to this conclusion) 


(fig. 2): 


parcels are in principle forwarded on 
weekdays only; 


no 


3. the greater part of the transport-distance 
is bridged by A- and B-wagons; these 
as a rule run at night in fast long- 
distance goods trains; so that the goods 
arrive at their destinations or tranship- 
ment points early in the morning; 


4. C-wagons collect and distribute the 
goods; they as a rule run in the day- 
time in slow goods trains which stop at 
all stations; 


5. on sections with little goods traffic C- 
wagons and slow trains are to an in- 
creasing extent replaced by lorries. 


On the whole system of the Swedish 
State Railways 2500-3 500 wagons for par- 
cels traffic are actively employed daily; 8 % 
of these are A-wagons, 52 % B-wagons and 
40 % C-wagons. As the collection and 
distribution on the rail system are taken 
over to an increasing extent by lorries, 
the number of C-wagons will decrease con- 
siderably, whereas the number of B-wagons 
will slightly increase. 


Swedish State~” 
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One might expect that in this system in 
Sweden a relatively great many tranship- 
ment points are needed, the number of 
these, however, is 40. That is why the 
greater part of the parcels traffic is at 
most transhipped twice. 


The Swedish Administration remarks 
emphatically that « the classical organiza- 
tion is not applied in Sweden ». ‘This is 
explained as follows: the receiving area 
for a certain wagon of category B depends 
partly upon the amount of traffic (the 
wagon must be well exploited) and partly 
upon the train-connections to the station 
of destination. But, 


1) if there are certain regular flows of 
goods; 


it there 
points; 


nN 
WS 


are appointed transhipment 


3) if the employment of A- and B-wagons 
to the extent indicated in the Board’s 
transport plan means, that planned 
regular runnings of A- and B-wagons 
exist; 


4) whereas C-wagons are also employed for 
less than 2000 kg to avoid delay of 
trains and are, moreover, replaced by 
lorries to an increasing extent; 


one may put the question: is there in 
reality so great a difference with the « clas- 
sical organization »; is it not a question 
of an intermediate form and is not the 
influence of this Swedish organization upon 
the arrangements of the depots, upon the 
working methods and the use of handling- 
facilities similar to the effects of the « clas- 
sical organization » ? 

Another variant of the simple « op- 
tional runnings » system, very much like 
the Swedish system and perhaps approach- 
ing the « classical organization » even 
nearer, is the organization of Soviet Union 
Railways. 


The wagons for parcels traffic are dis- 
tinguished in 3 categories : 


a) direct wagons — _ for 
destination; 


goods to one 
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b) transhipment wagons — for goods to 
various destinations; 


c) wagons for collection and distribution 
at intermediate stations. 


Wagons of the categories a) and b) are 
called « grouped » wagons. For these 
wagons the following minimum norms of 
loading are fixed : 


a) direct b) transhipment 
two-axle wagons . 7 tons 9 tons 
four-axle wagons 16 tons 20 tons 


On slack routes « defined by the Mi- 
nistry of Surface Transport » reduced 
norms of loading for both a) and b) wagons 
have been authorized, viz. 5 tons for two- 
axle and 10 tons for four-axle wagons. 


The wagons of category b) while under 
way undergo sorting at freight sorting sta- 
tions. Apparently contrary to the B-wagons 
of the Swedish State Railways the wagons 
stop at more than one transhipment sta- 
tion. Because of the sorting of the B-wagons 
the average speed of progress for the direct 
wagons is 1 '%-2 times greater than for 
the transhipment wagons. Wagons of 
category c) are accompanied by weighing 
and distribution officials. Road Transport 
is used for parcels traffic between railway 
stations at large junctions (Moscow, Le- 
ningrad). 

In 1953, the Soviet Union Railways 
introduced an « Organisational Plan » for 
« grouped » wagons, which is described as 
follows: « The Organisational Plan div- 
ides each railway network into regions 
served by corresponding sorting stations. 
Loads, due for delivery at any given sta- 
tion within the boundaries of a certain 
region and insufficient for the formation 
of a direct grouped wagon, may be loaded 
into a grouped wagon for transhipment 
together with loads destined for other sta- 
tions in the same region. In the Organisa- 
tional Plan there is provision for centraliz- 
ing the handling of the basic flow of parcels 
traffic to stated destinations at specific 
sorting stations equipped for this purpose. 
Such a concentrated flow of goods at sort- 
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ing points makes it possible to load a larger 
number of direct and transhipment wagons 
for distant destinations, decreasing thereby 
the amount of work in transit. On the 
basis of the network plan, regional plans 
for the organization of grouped wagons 
are being worked out, regularising the 
internal flow of parcels traffic carried over 
both local and main lines. Internal parcels 
traffic is carried in transhipment wagons 
and wagons called « cartage delivery » 
wagons c). The districts to be covered 
by the « cartage-delivery » wagons are 
arranged in such a way that the goods, 
having arrived at the sorting station for 
the network (*), and having as their des- 
tination any station within the system (*) 
may be despatched directly in a « cartage- 
delivery » wagon, or in a _ transhipment 
wagon to a local sorting station for sub- 
sequent transfer to a « cartage-delivery » 
wagon. 


The acceptance of goods for transport 
is organized so as to ensure a maximum 
number of direct « grouped » wagons, avoid 
delay at loading points and guarantee the 
agreed shipment of the goods on a time- 
and destination basis to the sorting stations 
of the network. With this in view, parcels 
traffic is accepted through station ware- 
houses or forwarding agencies in accord- 
ance with the calendrical freight timetable 
authorized by the railway management. 
This timetable is calculated so as to ensure 
the despatch from a station of all freight 
accepted for transportation as parcels traf- 
fic, as a rule on the day of acceptance but 
not later than the day after. The time- 
table for the acceptance of parcels traffic 
drawn up for a given station according 
to dates and destinations is notified to 
consigners. » 


The Soviet Union Railways supply some 
interesting figures concerning the above- 
mentioned decrease of sortings at tranship- 
ment stations, which show that after the 
introduction of the « organisational plan » 


(*) In reporter’s opinion this should be read: 
region. 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


245/15 


for « grouped wagons » the amount of 
sorting has decreased significantly : 


Sortings per consignment 


1952 Dee, 
1954 3D 
1955 2.6 


A general impression of the extensiveness 
of the network on which the parcels traffic 
(0.3 % of the total freight traffic) is con- 
ducted and what has to be performed for 
this is given by the following figures : 


%o of the 


Number total 
overall number of destina- 
tions included 4 332 100 
with no sortings 5 ee 489 11.0 
with one sorting 1 680 39.0 
with two sortings 1550 36.0 
with three sortings pee 500 11.5 
with four sortings . . . 113 2.5 
average number of km run 
without sorting. ... . 540 — 


The system of the Indian Railways shows 
a strong resemblance with the systems of 
the Swedish State Railways and the Soviet 
Union Railways. This system seems a 
little more complicated than the above- 
mentioned other two (see below b 1) but 
this is only a matter of relabelling and 
redirecting wagons. Reporter is inclined 
to think that the optional character of this 
system is somewhat more accentuated by 
the higher prescribed minimum weights and 
severer regulations for sticking to these 
minimums. Viz. : the minimum weight 
limit for the preparation of all various 
types of wagons is generally 250 mds 
(9.2 tons) for broad gauge, 160 mds 
(5.9 tons) for metre gauge, 100 mds 
(3.7 tons) for narrow gauge sections. Op- 
tional runnings of wagons is not permitted 
unless the prescribed minimum weights are 
reached. 


The system in the wording of the Indian 
Railways themselves (with the exception of 
the indications a), b 1), b 2) and c) runs 
as follows : 
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to eliminate to the maximum extent fea- 
sible handling en route, obtain fastest pos- 
sible transit by goods trains and also eco- 
nomic loads for wagons used, smalls are 
despatched by forming, in the order of pre- 
ference shown below, the following types 
of vans: 


a) Through Sealed Van : All traffic in 
smalls for a particular destination is 
collected, if necessary, over a period 
of two or three days, and is loaded in 
the same wagon which is sealed direct 
to the destination; 


b 1) Sectional Sealed Van: If adequate load 
for a single destination is not forth- 
coming, traffic for a number of sta- 
tions on a distant section is loaded 
in a wagon which is sealed to the 
« Engine Changing Station » serving 
the section. On arrival at the 
« Engine Changing Station », these 
vans are attached to the Van Goods 
Trains and become Collecting or Sec- 
tion Road Vans (see c) for the sections 
concerned. Such vans do not contain 
packages for the commencing stations 
of these sections; 


b 2) Junction Sealed Van: Failing the fea- 
sibility of forming either of the above- 
mentioned two types of vans, all 
traffic routed via a « Repacking 
shed » or a « Break-of-Gauge Tran- 
shipment shed », for all the sections 
served by these sheds is loaded in a 
wagon and sealed to the shed where 
it is repacked or transhipped in suit- 
able vans for onward despatch to 
destination; 


c) Collecting Road Van : ‘Traffic which 
cannot be cleared by any of the above 
means, is despatched in a Collecting 
Road Van in charge of the van sorter/ 
guard, each of these vans containing 
consignments destined for particular 
sections : “These vans are attached to 
Goods Van Trains which run to fixed 
schedules. 
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4. Forwarding. 


3. — What principles have been adopt- 
ed for the forwarding and mark- 
ing of parcels? 

— Do you use journey labels? 
— What amount of clerical work is 
required during the transport ? 


Forwarding and everything in connec- 
tion with this only being of importance for 
this study on account of its significance for 
the work in the depots, the division men- 
tioned below is considered the best : 


a) acceptance for transportation; 


b) indication of route of goods and docu- 
ments; 


c) « confrontation » of goods and docu- 
ments during the transport. 


Ad a). 


« Entrance ticket » for the goods is the 
consignment-note filled out by the con- 
signer. Some Administrations use the name 
« way bill ». Distinction between « con- 
signment-note » and « way bill » is con- 
ceivable and is to reporter’s knowledge, 
sometimes made, especially where no mul- 
tiple consignment-notes are used and separ- 
ate documents are made out at the railway 
offices from the particulars of the consign- 
ment-note. 

It may be supposed that the particulars 
to be given on the consignment-note by 
the consigner vary little at the various 
Administrations. The usual data are : 
address, number of packages, nature of 
goods, nature of packing, marks or num- 
bers of packages, weight of consignment, 
particulars (e.g. inflammability, fragility, 
requested way of loading and unloading). 
The Soviet Union Railways demand still 
another datum on the consignment-note, 
which cannot be supplied by consigner but 
is filled out and signed on the consign- 
ment-note by the stationmaster, his deputy 
or the goods office supervisor viz., an entry 
permit (*). Herein is indicated: the time 


(*) Literal translation from Russian: a visa 
for « bringing in >. 


. 


Marcu 1958 


of presentation of the goods, the date of 
loading and the number of the depot or 
region to which the goods are to be con- 
veyed. Not later than twenty-four hours 
before the presentation of the goods for 
shipment the way bill must be presented 
at the goods-office in order to obtain the 
visa. 


The administrative dealing of the con- 
signment-note is beyond our subject. It 
is mostly done after checking in the shed 
by the checker. Worth mentioning, how- 
ever, is the preceding detailed registration 
by the British Railways, which at large 
depots is done by microfilm. This has 
connection with the method of checking 
and wagon loading. Goods tendered by 
consigners or brought in by the pick-up 
service are loaded on — often horse 
drawn — cartage vehicles. Consignment- 
notes after registration are endorsed with 
instructions and then passed on to the 
checking staff responsible for discharge of 
the cartage-vehicles straight into the wagons. 
Quick registration is in this case of great 
importance. 


As regards the labelling of the goods by 
the consigner the instructions of the Ad- 
ministrations vary little. Accurate addres- 
sing, conform the way bill naturally is a 
general instruction; also a detailed address 
of consigner. Often an indication of the 
nature of the goods (inflammableness, fra- 
gility) is required as well and sometimes 
marks, numbers and weight (gross and net) 
~of the packages, together with the name 
or the indication in code of the despatching 
and receiving stations (South African Rail- 
ways, Soviet Union Railways). Most de- 
tailed in this respect are the Soviet Union 
Railways. Sometimes the design of the 
address-labels is drawn up by the railway, 
as is the case with the Norwegian State Rail- 
ways, which also allow markings with dur- 
able and conspicuous colours directly on 
the packages. 


The Administrations state little about 
the checking of the goods against the con- 
signment-notes. It may be presumed that 
this checking — comparing the addresses, 
counting, weighing, measuring of packages 
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and, if necessary, verifying if the neces- 
sary data re nature of the goods and way 
of handling have been recorded — is 
executed fairly alike. The subsidiary com- 
pany of the Netherlands Railways, N.V. 
Algemene Transport- en Expeditie Onder- 
neming Van Gend & Loos does this check- 
ing as a rule at fixed places in the goods 
shed at the roadside where bascules are 
let into the shed floor. Goods of important 
regular consigners, whom there are often 
agreements with, concerning flat rates, 
« self labelling » (attaching of journey- 
labels by consigners themselves) and_palle- 
tizations are often only counted. 


The checkers as a rule do little clerical 
work, of the kind to be mentioned in this 
paragraph. They are often involved in 
the work ad b).- At the Soviet Union Rail- 
ways, at acceptance, the checker does the 
following clerical work besides : verification 
of the entry permit (« bringing in » visa) 
and writing and issuing of a certificate of 
acceptance against the consignment-note, 
which thereafter is transmitted to the goods- 
office. 


In the cases that labels stating the nature 
of the goods (Swedish State Railways) and 
way of handling are prescribed and need 
not be stuck or attached by consigners, this 
is also done by the checker or his assistant. 


Ad b). 


The route-indication of goods and docu- 
ments by the various Administrations varies 
widely from a few written code characters 
on waybill and packages to detailled stamp- 
ing or code-writing on documents and spe- 
cial labelling on the packages. 


Ad c). 


The Administrations who have answered 
the question report that little or no clerical 
work is done during the transport. But 
at the railways who report that checking 
finds place only at transhipment or only 
in some cases of transhipment (British, 
East African, Eireann, Soviet Union, New 
Zealand Government Railways), at any 
rate « confrontation » of previously made 


- 
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Administration 


British Railways . 


East African Railways 


Eireann Railways 
Indian Railways 


Netherlands Railways. 


New Zealand Govern- 
ment Railways 


Soviet Union Railways 


Document 


coded instr. endorsed 
on cons. note 


consignment note with 
serial number by which 
identity of consign- 
ment is determined, 
one copy of « Goods 
Invoice », prepared 
from original copy of 
cons. note accom- 
panies consignment to 
ultimate destination 


cons. note 

cons. note 

vehicle guidance furn- 
ishing booking part- 
iculars of cons. load- 
ed in wagon and plac- 
ed inside wagon; copy 
of v.g. is sent to dest. 
station, repacking or 
transh. shed or given 
to van sorter/guard 


cons. note with serial 
number date stamp 
destination station 
name of ,group head 
station of destination 
group is written on 
cons. note by checker 


cons. note abbrevia- 
tions of station names 
(« Station Brands ») 
cons. note 

journey schedule 
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Packages 


not marked 


marked with three let- 
ter code of forw. sta- 
tion + last three fig. 
of serial number of 
cons. note + three 
letter code of station 
of destination; e.g. 
NRB_ cons. 24789 
789/3 3 packages MSA 
from Nairobi to Mom- 
basa 

no journey labels 
marked with code in- 
itials of forwarding 
and receiving stations, 
the last three digits of 
the consignment note 
or invoice number and 
the number of pack- 


ages, thus CCB ay 


50 
ID Lovie 
CCB = _ forwarding 
station 
345 = last three digits 
of cons. note 
50 = number of 
packages 
ee etecelving 
station 


DE 


journey labels (fig. 3) 


no journey labels some- 
times 

« Station Brands » 
official railway label 
(ensuring that freight 
corresponds with forw. 
documents and esta- 
blishing appurtenance 
of goods to a definite 


consignment) 
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Transit doc. 


none, except as regards 
« vulnerable » (manu- 
factured tobacco, tex- 
tiles, wines, spirits) and 
sea-borne parcels. 
tally-records compiled 
at loading and dis- 
charging at  forw., 
transh. and dest. sta- 
tion. 


cons. note 
vehicle guidance 


cons. note 


journey schedule 
wagon list 
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out documents (wagon lists, consignment 
notes, waybills) with the goods will have 
to take place. ‘Tally-records need not be 
among these documents, but most profit 
is made of tallying on the forwarding sta- 
tion if the record is used as check-docu- 
ment at the transhipment station as well. 


G a 


@. 


Utrecht 


lode 


Afendes 13 = q 
WAGEMANS & VAN THINEN N.V. 


van: 


Cambuned address 
and jourstey del: 
facterent desayns} 


N.V. Nederlandsche Spoorwegen. | PHILIPS NEDERLAND xv. 


Groep: EINDHOVEN 
Utrecht | 
adhe ae 
UTRECHT 


van; Eindboven fact. 3 


Me 11-S? Model 1000 


Fig. 3. 
(I - 4 ad b) 


The necessary documents will have to be 
sent together with the goods or forwarded 
ahead by mail- and passenger trains. The 
Netherlands Railways, who do not apply 
checking at transhipment but only at the 
transfer of the consignments from the 
depot to the delivery-service, forward the 
consignment-notes in many cases by late 
passenger-trains and night mail-trains. 

At the Indian Railways a_ certain 
amount of clerical work during actual 
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transport is done by the van_ sorters/ 
guards in the « Collecting Road vans » 
(see p. 246/16), who are required to record 
in the vehicle guidance concerned the 
details of loading and unloading at sta- 
tions en route into and from the wagons 
in their charge, and they are also requir- 
ed to prepare a vehicle guidance for the 
wagons which they might repack and seal 
to a station during the run. At the tran- 
shipment or repacking stations also parti- 
culars of unloading or reloading are 
required to be recorded. 


5. Type of wagons. 


4. — Is the parcels traffic transported 
in wagons specially designed for 
this traffic? If so, please give 
the characteristics of these wa- 
gons. If not, are certain types 
of wagons used when possible? 
For what reasons ? 


Only the Association of American Rail- 
roads and the Netherlands Railways re- 
port that specially designed wagons are 
used for parcels traffic. In the U-S.A. 
some railroads have assigned certain types 
of covered wagons to handle parcels traf- 
fic on their own lines. One Administra- 
tion has assigned several hundreds of 
covered wagons for local service and these 
wagons are specially equipped. ‘The Ne- 
therlands Railways use special parcels wa- 
gons, all covered wagons of one type 
(fig. 4). The characteristics of these 
wagons are : 


number oraxlesiacs 

— distance between axles: 6 m; 

— length (buffers included) : 10.67 m; 
— average own weight: 11.9 t; 
|AlB|C 


20) 


— loading-space floor: 25.6 sq. m; 


— load-capacity : 


Ss eapacity. 0/9 CUD, 1; 
—- inside measurements : 
length: 9.4 m; width: 2.7 m; 
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height of sidewall: 2.0 m; height of 
doorway: 2.0 m; width: 2.0 m; 

— speed mark: S; 

— loading-panel at either side for load- 
ing extraordinary long packages; 

— reinforced floor for the use of fork- 
lifttrucks; 

— at the corners of the wagon there are 
yellow bands on all four sides. 
When 2 or 3 trains of these wagons 

stand alongside the goods shed (older 
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tion and distribution at intermediate sta- 
tions (see par. 2) are also of a special 
type. They are derived of normal four- 
axle freight wagons and incorporate a 
service-compartment of 3.5 x 2.7 m, for 
the four men gang of checkers and freight- 
men, which is isolated from the freight- 
space by a fixed partition with an observ- 
ation window, thus resembling a luggage- 
and guards-van. 

The type of wagons used for the trans- 


Fig. 4. 
Netherlands Railways. Standard parcels wagon GW : « group wagon » (I - 5). 


type) aside of each other, the doors of 
the sheds and of the wagons face each 
other; if necessary, stationary lamps fixed 
to the shed and reaching over the tracks 
illuminate the doorways. When the wagons 
stand in the sheds (new type), the station- 
ary illumination is fixed just in front of 
the doorways. Signboards, indicating sta- 
tions or destinations always hang in the 
correct place, near the doorways of the 
wagons. 

The « cartage-delivery » wagons used 
by the Soviet Union Railways, for collec- 


port of containers is not described. The 
other reporting Administrations have no 
specially designed wagons for parcels traf- 
fic. From the different types of open 
and covered wagons on hand they always 
try to choose the most suitable type and 
size for the traffic tendered. 


* * * 


The administration of parcels traffic is 
not part of our subject. But just as a 
right-minded railwayman likes to cross 
country-borders, your reporter would like 
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to look over the borders of his subject. 
He cannot resist the temptation to make 
some remarks about the administration of 
parcels traffic. Parcels traffic implies an 
extensive administration. Without a pro- 
perly organized administration parcels traf- 
fic business is inconceivable. As a not 
unimportant part of the services offered 
to the customer is carried out in the goods 
offices, in the battle against road competi- 
tion the increase of efficiency of the 
administration is imperative; it is even 
imaginable that by an efficient admi- 
nistration a lead over road competition 
may be gained. And, to maintain some 
connection with our subject, an efficient 
administration may considerably further a 


smooth working — process in the depots 
and in the collection — and delivery- 
service. 


Probably not on account of road-com- 
petition but on account of an endeavour 
to contribute to an increase of the na- 
tional productivity, the Soviet Union 
Railways, as may be gathered from their 
reports, have paid a great deal of atten- 
tion to the furtherance of the productivity 
of their parcels traffic administration. 
Their activities have had the effect that 
« the time taken for each phase of docu- 
mentation is regulated by a technological 
process of work for a given goods station, 
calculated on the basis of work carried 
out at a typical station and confirmed 
_by the Ministry of Surface Transport >. 
The result has been that « with this sys- 
tem the number of documents completed 
per unit of time has been significantly 
increased ». The Netherlands Railways 
subsidiary company Van Gend & Loos 
have followed a similar working-method. 
By means of systematic process-analysis 
and time-study has been achieved that in 
the years following the second World War 
a great increase of traffic could be attend- 
ed by a decrease of staff in the goods 
offices. Identical results are not reported 
by other Administrations but it must be 
presumed that these have been reached 
there as well. 
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CHAPTER II. 
THE GOODS DEPOTS. 


5. — What arrangements have you 
adopted in your goods depots in 
order to facilitate the services, 
sorting, handling and _ getting 
parcels ready: 

—a) for the outgoing 
(road to rail); 
—b) for the incoming 
(rail to road); 
—c) for the  tranship 
(rail to rail). 
Are all these sheds grouped 
together in a single unit? 
Please include diagrams of the 
principles on which the work is 
laid out, or of installations con- 
sidered the most up to date, 
showing the volume of traffic 
handled daily in each of these 
departments. 


It appears that in the answers the 
denominations « depot » and « shed » 
have sometimes become mixed. Reporter 
regrets that the relating questions in the 
questionnaire have given rise to this con- 
fusion. By « depot » reporter under- 
stands the entire premises with buildings 


sheds 
sheds 


sheds 


(sheds, warehouses, offices), platforms, 
railway tracks, roads and tracks for road 
vehicles and internal cartage vehicles, 


line-up area for the vehicles of the pick- 
up and delivery service, for clients’ ve- 
hicles, etc. 


A. Location of the depots. 


The locations of old depots were defin- 
ed by factors which for us now are 
merely « coincidental » or « historical >. 
The locations of new depots or of those 
yet to be built are generally defined by 
« town-planning » or « regional plan- 
ning », in which many interests a.o. those 
of the Railway Administration play their 
part. The most favourable location for 
the present management is hereby seldom 
reached. This most favourable location 
is the point of equilibrium of the « fac- 
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tors of location », which count for the 
total management; hence this need not 
be in the centre of the area to be cov- 
ered. 


For a combination of incoming and 
outgoing depot another location might be 
more favourable, eg. if shop-, factory- 
and residential districts lie apart and if 
there is a considerable difference in the 
amount of incoming and outgoing traffic. 
It is even possible that, if in a town the 
density (in number) of the consigners 
does not correspond with that of the 
receivers for the various districts, separate 
locations for outgoing and incoming de- 
pots are efficient. 


In existing situations separate locations 
of depots is sometimes an _ intentional 
adaption to the function, sometimes more 
or less coincidental factors are the cause 
of the specialization (e.g. fusion of rail- 
way companies and either of the depots 
being too small for the combined func- 
tion.) Four Administrations have report- 
ed something about specialization of depots. 


At the British Railways only one depot 
is devoted entirely to tranship traffic. 
The Swedish State Railways have 3 special 
transhipment depots, at Hallsberg, Nas- 
sjO and Ange (see map, fig. 2, and ground 
plans of the depots, App. 1). The Soviet 
Union Railways have several special tran- 
shipment stations, called « sorting » sta- 
tion. The Netherlands Railways have 
an incoming and an outgoing depot at 
different places at The Hague. 


B. Lay-out of the depots. 


6. — Please give the essential charac- 
teristics of your installations : 


— Necessary area in relation to 
the tonnage handled for each 
of the above sheds; 


— Length and width of the plat- 
forms. Do you prefer short, 
wide platforms or long nar- 
row ones? Why? 
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1. Type of depot. 

The depots can be divided in sectional 
depots and combined depots. Sectional 
depots have separate platforms, railway- 
tracks, cartage roads, line-up areas for 
road vehicles, and other establishments 
— among which sometimes offices — for 
handling incoming, outgoing, respectively 
transit goods. The lay-outs of these de- 
pots vary too widely as to enable to 
supply a short general description. This 
could be a subject for a separate exten- 
sive study. This even might be the case 
with the so much-~ simpler combined 
depots. In these depots the same estab- 
lishments and arrangements are used for 
the handling of incoming, outgoing and 
transit goods. Mostly alternately, seldom 
at the same time, such in contradistinc- 
tion with the arrangements of the sec- 
tional depots. If in a combined depot 
different handlings regularly take place 
simultaneously, then these generally are 
handlings of incoming and of transit 
goods or handling of outgoing and of 
transit goods. If in a combined depot 
the handling of outgoing and incoming 
goods takes place simultaneously, then this 
depot is only a combined depot in 
appearance, provided such handling takes 
place regularly, unless this occurs during 
short overlapping periods or in a chaos. 

Sectional depots are necessary in places 
where the handling of outgoing-, transit- 
and incoming goods, collection and deliv- 
ery included, cannot be realized in free 
succession. Where free succession is not 
possible but the time during which the 
handlings overlap is short or the volume 
of the goods flowing in opposite direc- 
tions is small, a combined depot will still 
be of practical use. In cases that a 
24-hours cycle is possible, the combined 
depot offers the advantage of intensive 
use of space, installations and handling 
facilities, of which the first is only neces- 
sary for handling. Sectional depots, which 
are in full operation night and day, must 
have the disposal of large spaces for stor- 
age (the rolling stock of p. and d. serv- 
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ices included); there are always goods in 
the depot. A characteristic of a properly 
operated combined depot is, that twice 
in 24 hours it is empty for a certain, 
generally short lapse of time. This pre- 
sents the psychological advantage that in 
the course of operations the « clean de- 
pot » becomes a fixed goal to aim at. 
An advantage of sectional depots is that 
these can be more adapted to their func- 
tion, hence allow more adapted working 
methods. 


We have to restrict ourselves to these 
few superficial remarks; about depots a 
theoretical book might well be written 
(in the line of: « Principles of parcels 
traffic depot arrangement »). The every 
day’s practice is more interesting; to 
describe it is our task. 

Very interesting examples of typical 
sectional depots are to be found at the 
British Railways where separate outgoing 


Received traffic 
(including tranships) 


Diagram 
Traffic 
dealt with per 
8 hours 


Area 
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and incoming accommodations are provided 
wherever practicable, preferably under 
one roof. The outgoing and incoming 
accommodations differ widely, as may be 
seen from annexed diagrams (appendix 2). 
These are adapted to the British Rail- 
ways’ modern policy of dealing with the 
traffic in the following manners : 


in outgoing (or « forwarded ») sheds: 


— load traffic direct from road _ vehicles 
to wagons (50 % of the forwarded 
parcels traffic is already dealt with in 
this manner) ; 


in incoming (or « received ») sheds : 


— unload by conveyors and/or movement 
in bulk on power trucks, stillages or 
internal cartage units; 


in tranship sheds : 


— unload (and load) as in incoming 
sheds. 
Performance : 


Forwarded traffic 
(including tranships ) 


Traffic 
dealt with per 
8 hours 


Area 
per ton 
handled 


sq.ft. sq.ft. 
20/1 150 tons 235 200. tons 
20/2 320 tons 280 400 tons 
20/4 200 tons 356 400 tons 
Note. — Where longer hours are worked tonnages increase and areas per ton handled decrease 
proportionately. 
Reporter draws attention to the fact fore does not imply that these are to be 


that descriptions or diagrams of the accom- 
modation considered most up to date 
were asked for. The aforementioned de- 
scription of British modern depots there- 


found everywhere at the British Railways. 

Reporter states this because the Swed- 
ish State Railways as it were apologize 
for their sending in the diagram of a 
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new medium-sized depot, viz., the Hal- 
singborg depot, with the remark that the 
larger Swedish goods depots are old and 
the modernization that has been realised 
had to take place within the frame allow- 
ed by the original design, so that no 
description could be supplied of a large 
depot designed and built throughout 
according to the modern principles and 
rational working methods now known. 
This situation has probably arisen at 
most Administrations. 

The Hilsingborg depot of the Swedish 
State Railways (see appendix 3) is a 
much simpler type of sectional depot than 
the above-mentioned British depots. ‘This 
is a shed, which is simply divided into 
an incoming and an outgoing section by 
a wall with doorways. This shed can 
easily be transformed into a combined 
shed if need be. Besides, there are plat- 
forms mainly in the length of the shed, 
which are to a great extent of the charac- 
ter of transhipment platforms. ‘The situa- 
tion of the saw-shaped platforms and of 
the railway tracks in front of the shed 
indicate specialization in incoming and 
outgoing goods but the use of these in 
turns in two directions is possible without 
much difficulty, though the — transport 
distances become longer. ‘The whole gives 
the impression to be arranged as a sec- 
tional depot, rather because much _ space 
for storage and delivery is necessary for 
the received goods than because the hand- 
ling at forwarding and receipt demands 
such. 

Grounds for this conclusion are: 


1) the length of the incoming shed is 
1 1/2 x the length of the outgoing 
shed, whereas the quantities of incom- 
ing and outgoing goods are about the 
same (approx. 45 and 50 tons per 
day) ; 

2) Halsingborg is not a small depot, so 
it is likely to be served chiefly by A- 
and B-wagons, which are usually haul- 
ed in fast night-trains, so that the goods 
arrive early in the morning and are 
despatched in the evening; 
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3) in Sweden the consignees frequently 
collect the goods themselves, so that 
delivery is not entirely in the hands 
of the Railway Administration; 


4) 1200 sq. m (the platforms outside the 
shed not included) only for the hand- 
ling of 45 tons of incoming goods a 
day would be a rather great space 
(compare the « received sheds » of the 
B.R. and combined sheds of the Ne- 
therlands Railways). With the latter, 
however, it should be kept in mind 
that the shed is new and is therefore 
probably calculated for future wants. 
Approx. 35 tons of goods are tran- 
shipped daily, the transhipment is car- 
ried out chiefly on the platforms. The 
number of incoming wagons is approx. 
30 a day, so is the number of out- 
going wagons. 50 + 35 tons and 45 
+ 35 tons in 30 + 30 wagons a day 
indicates that the regulations for the 
loading of A- and B-wagons (comp. 
chap. I, par. 3b) are properly observed. 
The Soviet Union Railways are de- 

veloping the use of containers in parcels 

traffic handling and transport in every 
possible way. Almost half the parcels 
traffic which passes through the depots 
is transported in containers. For the 
benefit of this special container depots 
have been developed and built on a large 
scale, a profile drawing of which is shown 
(fig. 5). In consequence of this no new 
types of depots and of goodssheds for the 
more common method of handling parcels 
traffic have been developed and the old 
not standardized sheds are merely adapted 
to the mechanization of the work. New 
sheds of the traditional type have been 

built; these are standardized (fig. 6). 

These and the old sheds are the main 

element of sectional depots. They are 

divided into incoming and outgoing sec- 
tions, separated by walls, which nowa- 
days are mostly fitted with doorways for 
the mechanized shed vehicles. The hand- 
ling of parcels traffic in transit takes 

place on special covered platforms (fig. 7) 

which are to be found mainly at the 
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Fig. 5. 


Fig. 6. 


Higee ie 
Soviet Union Railways. Transhipment shed (II - B - 1), 


regional stations and sorting stations (see 
Chap. I, par. 3b) of which some are 


sectional depots, some special tranship- 
ment depots. 
Large depots handle upward of 


2000 tons of parcels traffic in 24 hours. 


The greater part being handled in con- 
tainers, the turnover through normal 
sheds does not exceed 600-800 tons in 
24 hours, not even in the largest depots. 
The Indian Railways have combined 
depots at smaller stations. The large 
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depots are typical sectional depots some- 
times specialization within the divisions 
is carried on further (see appendix 4). 
The outgoing, incoming and « repack- 
ing » and transhipment sheds are nor- 
mally located and grouped together in 
the same area. The incoming as well 
as the outgoing sectors of the large depots 
as a rule consist of more than one shed. 
These sheds are sometimes specialized 
again according to sorts of goods (dan- 
gerous goods, perishables, oil, paints, tex- 
tiles, grain, general merchandise) accord- 
ing to kinds of parcels traffic (traffic by 
passenger and special trains, miscellaneous 
« smalls », general merchandise) and 
according to way of dispatch of the goods 
(long distance traffic). The specializa- 
tion first mentioned points to storage of 
longer duration and the different adherent 
demands for the diverse kinds of goods 
at which the climate undoubtedly plays 
an important role. This specialization, 
however, also gives the impression that 
the large sectional depots are not only 
depots for parcels traffic but for car load 
traffic as well. 


The South African Railways have sec- 
tional depots with incoming and outgoing 
sheds and transhipment platforms at the 
larger centres. At the smaller stations 
all sheds are usually grouped into a single 
unit under one roof. 


The New Zealand Government Rail- 
ways have sectional depots at the four 
main cities, with separate incoming and 
outgoing sheds. At other places incom- 
ing, outgoing and transhipment work is 
carried out in one shed. From the latter 
reporter understands that combined 
depots are indicated here. 


The Eireann Railways and the Malayan 
Railway have as a rule grouped their 
sheds into a single unit. They do not 
report if these sheds form a sectional or 
a combined depot. 

The more important depots of the 
Norwegian State Railways are sectional 
depots with special incoming, outgoing 
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and transhipment sheds, whereas at the 
big despatching stations the goods for 
certain points and lines are loaded 
directly into the wagons (comp. British 
Railways). 

The American Railroads usually have 
sectional depots. In major cities the 
older depots were usually constructed 
with separate incoming and outgoing 
sheds. If such depots were also tranship- 
ment depots the wagons with transit goods 
were placed on intermediate tracks. In 
recent years, due to the decline in traffic 
tonnage, some- American Railroads have 
abandoned either the incoming or the out- 
going shed and now use one end of the 
remaining shed for outgoing traffic and 
the other end for incoming traffic. 

At the Netherlands Railways the pre- 
vailing type of depot is the combined 
depot. Only the largest depots — at 
Amsterdam, Rotterdam and Groningen — 
are sectional depots, with one shed (at 
Amsterdam and Rotterdam without parti- 
tion walls) but with different arrange- 
ments of the shed sections for incoming 
and outgoing traffic. At Amsterdam and 
Rotterdam there is no transhipment of 
traffic from rail to rail. At Groningen 
transhipment from rail to rail is carried 
out in the incoming and outgoing sections 
of the shed; in the evening in the out- 
going section, at night and in the early 


morning in the incoming section. (Ap- 
pendix 5). 
2. Handling floor. 
a) Type of handling floor. 
7. — How are the wagons and lorries 
loaded and unloaded : 
— from = approximately floor 


level? (platforms); 
— from ground level? (yards); 
or do you prefer mixed solutions ? 

What are the reasons for your 
choice? 

What platform height have you 
adopted (rail side and road side) 
and what arrangements have you 
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made to carry out handling 
Operations in view of possible 
differences in level ? 


In the depots of all reporting Admin- 
istrations the handling floor for incoming 
traffic is a platform. The height of this 
above rail top and road level is sometimes 


the same, mostly different. At most 
Administrations the handling floor for 
outgoing traffic is a platform too. This 


is considered the most economical arrange- 
ment, because then no vertical transport 
need take place while loading and unload- 
ing wagons and road vehicles (at any rate 
need not be done by the railway). ‘The 
British Railways prefer mixed arrange- 
ments of platforms in « received » sheds 
and cartage units in « forwarded » sheds 
(see appendix 2), the floor levels of the 
cartage units being approximately equal 


to those of the outward wagons. This 
Administration’s experience shows that 
this solution is the most economic. ‘The 


New Zealand Government Railways usu- 
ally adopt the mixed arrangement of 
« partly shed and partly yard ». In the 
yards traffic is then handled from ground 


| above rail top | above road level 


British Railways B16. 


East African Railways. 


Indian Railways. 


Netherlands Railways . 23m 1-10" to 165m 
New Zealand Goyt. Railw. 2’8’’ (0.81 m) v 
Norwegian State Railways 1.18 m 1.10 m 
Soviet Union Railways. 1.10 m 1.10 m 
Swedish State Railways. 1.20 m | 25) i) 8) ial 
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level, but usually direct from lorry to 
wagon. Most Indian Railways’ important 
depots are provided with high level plat- 
forms, generally of the same height as the 
wagon floor. Loading boards are used for 
loading from rail level. ‘The difference 
in level does not present any serious 
difficulty, except that loading from or 
unloading on lower platforms necessarily 
consumes more manual labour (mostly 
wagons, trucks and carts are loaded and 
unloaded by porters, carrying the packages 
on their backs). The Administrations 
making use of platforms for incoming and 
outgoing handling in special cases apply 
loading from ground level or from lorry 
and unloading on lorry. This is mostly 
done with very heavy and/or voluminous 
goods, which are handled in the yard in 
this way, sometimes at special places where 
stationary cranes are placed, sometimes 
with the aid of mobile cranes or heavy 
forklift trucks. This is seldom done at 
the Netherlands Railways. It is the usual 
procedure at the Soviet Union Railways 
in the special depots for the handling of 
parcels traffic containers (see fig. 5). 
The usual heights of the platforms are: 


B73”. to TT ie 
(0.99 to 1.09 m) 
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Where there are differences in level 
between platforms and wagons or road 
vehicles, all Administrations make use of 
loading plates, loading boards, bridge 
plates, used as ramps, sometimes of 
special construction, so that these have 
almost become gangways or movable 
bridges. 

Having procured in 1957 some hundreds 
of 1 1/2 tons delivery vehicles with a floor- 
height of 76 cm, the subsidiary company 
of the Netherlands Railways now have to 
employ a special means to eliminate the 
difference in level between shed deck and 
vehicle floor in order to avoid the use 
of long bridges. ‘This is a temporary 
solution till an opportunity is found to 
raise the cartage road. ‘This means con- 
sists of bevelled sleepers fitted with ribbed 
steel plates which lie stationary in the 
road or are fixed to the shed wall if there 
is no railway track on the roadside. In 
places where a railway track runs along- 
side the shed these sleepers lie loose on 
the road or are fixed to the shedwall in 
such a way that they can be shifted flat 
against the wall. When the delivery vans 
stand on these blocks they slant forwards. 
To prevent collision with the loading 
platform chocks are fixed to the sleepers. 
(Appendix 6). 


b) Shape, required area and divi- 
sion of the handling floor. 


8. — If the installation includes 
several platforms, how are these 
linked together (facing platform, 
moveable bridges, lifts, etc.). 
What are the advantages and 
drawbacks of these different 
systems ? 

Do you allow a platform to 
be served by a track which does 
not adjoin it, by passing between 
wagons on the adjacent track ? 

If so, what arrangements and 
precautions are taken to make 
sure this operation is carried out 
correctly ? 
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9.— What space is reserved for 
delivery to door services ? 


— number and shape of the 
bays; 

— storage available relatively to 
the daily tonnage handled; 
— area of clear space required 

for trucking to the delivery 


vehicles. 


10.— What sites are reserved for the 
delivery stations ? 


— arrangement of the bays; 

— storage available relatively to 
the daily tonnage received. 
State if there are certain facili- 

ties for stacking the goods such 

as radial storage, staging, etc... 


From the answers of the Administrations 
reporter has only been able to distil a 
few general lines concerning the shape, 
the area required and the division of the 
handling floor. He does think, however, 
to have been able to derive the following 
defining factors for the shape, the area 
required and the division : 

— the amount of goods to be handled; 

— the ratio in amounts of incoming, out- 
going and transhipment goods; 

— the number of destinations; 

— the number of delivery zones; 

— the working method; 

— the endeavours to acquire short trans- 
port distances; 

— the dispatch system; 

— uniformity or multifariousness of wa- 
gons; 

— the existence or non-existence of own 
pick-up and delivery services. 

None of these factors is entirely inde. 
pendent of the others (thus the endeavours 
to acquire short transport distances and 
the working method closely cohere; in the 
same manner there is a coherence between 
amount of goods, number of destinations 
and dispatch system) and it may be pos- 
sible to reduce them to a few general 
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factors (among which the general one 
often brought on the stage in « explana- 
tions »: the structure and the phase of 
development of the national economy). 

Neither can all be of influence inde- 
pendently (e.g. the quantity of goods). 
But further analysis does not fit within 
the scope of this descriptive report. 
Reporter need not have derived said defin- 
ing factors from the answers, he would 
have been able to find these, and presum- 
ably others, also along the lines of deduc- 
tion, but he has restricted himself to the 
factors either mentioned in the answers or 
obviously involved in the considerations. 

A short contemplation of the influences 
of the defining factors and the complexity 
of their coherence may precede the men- 
tion of the Administration’s replies. It 
seems to be clear that the required space 
of the handling floor is primarily defined 
by the amount of goods. 

This datum defines nothing, however, 
without some other datum: e.g. the 
number of destinations. In this respect 
it is understandable that the Swedish State 
Railways (who of all Administrations in 
their answers pay most attention to ques- 
tions of this kind) starting from the fact 
that there is naturally always an amount 
of goods, remark: « the area in the out- 
going sheds depends upon the number of 
destinations ». The thought is: a cer- 
tain amount of goods in a depot with few 
destinations (or delivery zones) can be 


“handled on a much smaller area than in 


a depot with many destinations or delivery 
zones as in the former case contrary to 
the latter little or no sorting area is 
needed. The Swedish State Railways con- 
sequently proceed: « when there are only 
a few outgoing vans the goods can as a 
rule be driven direct from the receiving 
entrance to the railway-van, and in this 
case there is no need for storage space 
for the goods. If, on the other hand, the 
goods are to be distributed among several 
vans, space will be needed for the sorting 
of the goods near the receiving gates. 
Since, however, the number of outgoing 
vans is related to the quantity of goods, 
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the area that will be required per ton 
of goods will be, on the whole, the same 
in the bigger and medium-sized sheds, 
though deviations may sometimes arise on 
account of local conditions ». Apparently 
the Swedish State Railways assimilate 
« vans » with « destinations ». It is, 
however, imaginable also with the 
Swedish dispatch system — that there are 
few destinations and many vans, viz. when 
there are many goods per destination. 
This might for instance be the case in a 
small, not densely populated, but extremely 
urbanized country. In that case it may 
be very efficient that little sorting and 
much direct transport from  road-side 
doors to wagons take place. Perhaps some 
cencessions will have to be made as 
regards the endeavours towards short 
transport distances (at least as regards 
little transport per ton of goods), but the 
working method will possibly render this 
concession attractive (by mechanization of 
the transport instead of costly manual 
labour for sorting). The Swedish State 
Railways justly remark that a _ relation 
exists between the number of outgoing 
vans and the quantity of goods, but such 
a relation also exists between the number 
of outgoing vans and the number of 
destinations and also between the number 
of destinations and the quantity of goods 
(this last is certainly true with the 
Swedish dispatch system which offers the 
possibility of direct wagons for a certain 
minimum tender of traffic). This can be 
looked upon as a — fully legitimate — 
« triangle affair ». But then it cannot be 
simply put that « the area that will be 
required per ton of goods will be, on the 
whole, the same in the bigger and the 
medium-sized sheds ». Naturally the 
Swedish State Railways primarily have in 
thought their own circumstances and by 
way of precaution they add: « though 
deviations may sometimes arise on account 
of local conditions ». It may be assumed, 
however, that the « local conditions » 
above all things consist in the number of 
destinations to be served. 

The <« triangle relation » is of a varying 
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character depending on the dispatch system. 
With the classical organization the rela- 
tion between the quantity of goods and 
the number of destinations is much _ less 
close than with a system of optional run- 
nings, on the other hand, the relation 
between the number of wagons and the 
number of destinations is a great deal 
closer with the classical organization than 
with an organization with optional run- 
nings. This is finally expressed in a dif- 
ferent need of floorspace per ton of goods. 
It is conceivable that with the classical 
organization more surface space per ton 
of goods is needed than with other 
organizations. In this connection, how- 
ever, matters are complicated by the fact 
that with the classical organization 1. 
there is a greater flow of goods because 
there is no need for waiting and con- 
sequently goods need not be stored until 
the minimum quantity for a direct wagon 
is available, 2. a stricter working-method 
can be maintained (there are always the 
same destinations, the wagons always stand 
in the same place). 


A faster and better controllable flow 
of goods is obtained at arrival when there 
is an own delivery service available. 
There is no need for storage while waiting 
for the consignees’ collecting the goods. 


It is clear from the above that the 
quantity of goods to be handled cannot 
be said to be the principal defining factor 
for the floorspace required. It can be 
said, however, that the main influence of 
the quantity of goods finally concerns the 
necessary floor-space. 


In coherence with the number of destina- 
tions and delivery districts the amount of 
goods is also defining for the design and 
in coherence with the ratio of the amounts 
of outgoing, incoming and transhipment 
goods for the division as well (in particular 
in combined and quasi-combined depots) 
and owing to that again for the design. 


Here once again we find a combination of 
defining factors which are complementary 
as well as counteracting. For instance: a 
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ereat number of destinations can in itself 
cause a tendency in design towards a long 
platform (sheddeck or otherwise) or to a 
series of short platforms aside of each 
other. In a combined depot a great 
number of delivery districts can empha- 
size the tendency towards a long shed- 
deck; the endeavours towards short trans- 
port distances can counteract this tendency 
and strengthen the tendency towards a 
series of short platforms aside of each 
other. If the number of platforms required 
is great, it may then be possible to have 
these combined with a great many bays 
for the delivery districts by placing these 
on a deck which runs at right angles with 
the platforms (grid type). If this solu- 
tion is not possible and if the deck must 
run parallel with the platforms, then 
the endeavours towards short transport- 
distances may tend towards island type 
platforms. ‘These, however, cause difficul- 
ties in the shape of interconnecting 
bridges and passage through the wagons. 
Bridges may hamper marshalling between 
times, passage through the wagons like- 
wise. The latter renders marshalling 
particularly difficult, when there is no 
uniformity of dimensions of wagons, as it 
makes very accurate marshalling necessary 
(see Swedish State Railways’ reply to 
question 8). 


With such a multiplicity of defining 
factors and the complementary or counter- 
acting influences emanating therefrom, it 
is clear that a proper planning when 
building or altering depots in very diffi- 
cult. When designing important depots 
it will therefore be necessary, if we are 
not already tied by too many data, to 
call in the modern planning technique 
of « linear programming » to approach 
an optional solution as much as possible. 


The concrete data supplied by the 
Administrations are on the whole too 
scarce and too diverse to supply anything 
more than a very careful general descrip- 
tion of the evoked picture. 


This description is : 
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large depots 


small depots 
incoming outgoing tranship 


nce af eae long, narrow short, broad 


Indoor platforms . . . . short, narrow 
Outdoor platforms .. . short, narrow 


Area required per ton . moderate small 
shed : large 


Fig. 8. 
Swedish State Railways. Bridge-wagon (I1-B- 2b). 


The concrete data relating to this chapter, supplied by the Administrations, 
follow hereafter : 


QUES! 
PRINCIPAL CHARACTERIS 
4 


Administration. | Area per ton handled. 


American Railroads 


British Railways 


East African Railways 


Eireann Railways 


Indian Railways 


Malayan Railway 


Netherlands Railways 


New Zealand Government Railways 


Norwegian State Railways 


South African Railways 


Soviet Union Railways 


Swedish State Railways 


The patform area is governed entirely by the volume of tor 
handled. 


See diagrams appendix 2. 
Received traffic 
traffic dealt 


diagr. with per area per tol 
8 hours handled 
—_— 
20/1 up to 150 t. 25D Si tty — aes 
20/2 up to 320 t. 280 sq. ity = 2a 
20/4 up to 200 t. 356 ssc tte —— oes 


Forwarded traffic 
traffic dealt 


diagr. with per area per tot 
8 hours handled 
20/1 up to 200 t. 270 sSGjntt ee — ae 
20/2 up to 400 t. 230) sq., ft. =e 
20/4 up to 400 t. Phys To ibik == 02> 


Incoming platforms : 1 sq. ft. (0,093 m2) to 3 tons of t 
per annum (rough approximation). 


No fixed ratio. 


Incoming shed : accommodation approx. 3 times the floor 
of the daily average number of incoming wagons. 


No fixed formula. 


20 m2, 


A general rule cannot be laid down. 


Taking into account the length of storage-time 
a) loose packages 

b) containers oun 

c) very heavy good 


ND OO 


Outgoing sheds i = Ol a ee 
Incoming sheds eon ys pt ce Sa se i oe en 
‘Transhipment sheds } 


E INSTALLATIONS. 
_ Length and width of platforms; preference. 


the outbound platform is narrower than the inbound; 
depends upon volume of traffic. 


power truck working is necessary on platforms : 
rrow and short as practicable. 


idth for outgoing and incoming platforms is 40 ft (12 m); 
dependent on the amount of traffic dealt with expressed 
ber of wagon units to be placed. 


idard dimensions; preference for long platforms, because : 
Is can be placed conveniently for outloading and delivery; 
on vehicles can place parcels on platform opposite wagons 
loading, and conveyance from wagons to delivery berths 
to a minimum; 2 shunting is kept to a minimum. 

ms lengths to be adequate for the aggregate length of total 
- of wagons to be handled at one time; wide platforms 
ferred at outgoing, incoming and « repacking » stations, 
onvenient for stacking of goods and for checking, sorting 
repacking » narrow platforms are preferred at break- 
e points where the process is mainly of transhipment 
ne wagon to another. 

om shed to shed; wide platforms at most sheds, because 
f received traffic is collected by consignees. 

average shed with approx. 150 tons incoming goods the 
is approx. 200 m and the width approx. 15 m; preference : 
arrow sheds, to restrict area to a minimum in view of 
ince distances but with sufficient line-up places for 
y vehicles (diagrams app. 5). 


idings to be of sufficient length to accommodate the 
- of wagons to be handled in half a day; platforms to 
e length of the sidings; width of platforms should be 
50 ft for a single track shed, thus giving space for 
ing, operation of mobile cranes, fork lift trucks and for 
y 

‘of platforms in more modern depots : 

ying sheds : 3 - 5 m; 

ning sheds : about 5 m; 

hipment sheds : 5 - 10 m. 

e stations platforms are long and narrow, at others short 
Je, depending on the traffic dealt with. 

e shed-sections not exceeding 100 m, overall length of 
not exceeding 300 m widths vary from 12 to 18 m; 
nce : for small depots length of shed not exceeding 
for large depots 200 - 300 m; platforms not narrower than 
not wider than 18 m. 

nce : short and broad design of depot, therefore more 
ne (short) platform; at the incoming shed one long 
longside the whole shed may be useful; if conveyors are 
longitudinal design of the shed may be useful; in depots 
internal conveyance is mechanized platforms should at 
> 3 - 3.5 m wide. 


Observations. 


(Ass. of Am. Railroads has misunderstood 
the question regarding area per ton 
handled; question was not clearly formul- 
ated owing to a faulty translation of 
the original French text; rep.) 

In incoming sheds where conveyor work- 
ing is adopted, platforms are virtually 
eliminated (diagrams app. 2). 

In outgoing sheds apart from a small 
platform for sorting purposes (diagram 
app. 2a) no platforms are considered 
necessary. 


In the absence of a railway operated 
delivery service traffic is retained in shed 
for an average of two days until collected 
by consignees. 


(It is understood that a « repacking » 
station is a station for transhipment 
from/to wagons of the same gauge, 
whereas a transhipment station is a 
station for transhipment from/to wagons 
of different gauge, rep.) 


3 tracks are alongside one of the long 
sides of the sheddeck; for the use of 
removing the Ist and 2nd train of 
wagons (diagrams app. 5a and c) 
between 2nd and 3rd track a platform 
with a width of 3 m which is solely 
used as a driving track. 


According to the Administration the 
ramps of the N.S.B. are, generally 
speaking, far too narrow. 


The introduction of conveyors has been 
investigated; any decision has not yet 
been taken. 


264/34 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Marcu 1958 


QUES’ 
SEVERAL PLATFORMS 


TE 


Administration. 


Linking of platforms. 


Ss eee 


American Railroads 


British Railways 


East African Railways 


Eireann Railways 


Indian Railways 


Malayan Railway 


Netherlands Railways 


New Zealand Government Railways 
Norwegian State Railways 


South African Railways 
Soviet Union Railways 


Swedish State Railways 


General procedure is to have platforms serving two t 
platforms of older goods stations are linked with lif 
movable bridges; some modern depots have electrically ope 
lift bridges which can be raised to platform height whe 
service and recede under the platform when not in servic 


Island type : by cartage units and removable bridges; grid 
(very long) : by removable connecting bridges. 


Facing platforms; volume of traffic has, so far, not jus 
installation of lifts, movable bridges, etc. 

Facing platforms; conveyance distance only drawback, bu 
alternative arrangement likely to be more efficient. 


Only in very large depots there are more than one pla 
for loading and unloading; they are normally not 1 
together, except at large repacking sheds; however, a roz 
facing platform connecting the buffer-end side of the pla 
is provided; road or facing platform is more convenient 
movable bridges, etc., which have not been found necessai 


Only applicable at Port Swettenham where lift bridges co 
platform of adjacent transit sheds. 


Facing platform at the buffer-end and hydraulic bridge i 
middle; very often by passage through wagons _linke 
bridge plates facing platform and bridge rather seldom us 
conveyance distances are too long (diagrams opp. 5). 


Facing platform; no movable bridges, lifts, etc. 
Facing platforms. 


Platforms linked at one end. 


Facing platforms; no mobile or lifting bridges. 


Facing platforms, when there are dead end sidings in the 
passing through the wagons or over a special bridge-y 
(see fig. 8/10) when there are through-tracks or when cc 
ance distances via facing platform are too long. 


Marcu 1958 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 265/35 


4DJOINING TRACKS. 


LS SS SS PRS SSS SR ORE SRA SS A RR PO SRE SESSA 
Non-adjoining tracks; 


passing through wagons on the adjacent track. a ene ciien tend speaals precautions. 


xistent. 

ed only in non-modernized layouts. Accurate spotting of wagons, careful 
placing of bridging boards and provision 
of wheel stops to obviate inadvertent 
movement of wagons. 

xistent. 


ed; loading boards used to bridge the gap between two No special precautions taken; Standard 
1S. Regulations protecting wagons in the 
course of loading and unloading from 
interference by shunting movements 
are ample to cover this type of operation. 
Apart from this wagons are placed, as 
far as possible, in station order to 
facilitate marshalling on outgoing trains. 


ally not allowed; when necessary loading boards are used | Shunting is not allowed when loading or 
yagons on adjacent track are used as passages. unloading; handbrakes of wagons are 
pinned down. 


jormally allowed. No special precautions taken. 
al practice (diagrams app. 5). No special precautions taken; standard 
regulations. 


illowed; wagons are different types and doors would not 

hose of wagons on adjacent tracks. 

ed; fork trucks drive through two wagons on adjacent | Special gangways protected against dis- 
; gangways between the wagons. placement are used. 


lormally. 


ionally; then ramps are used as shown in app. 7. 


ig through the wagons is difficult, as the passage is narrow and does not afford a good view. If this 
be done frequently it may be preferable to use bridge-wagons. On the other hand, these bridge- 
1s have the drawback of binding valuable track space and complicating shunting. Movable bridges 
the same advantage, but do not affect shunting so much. A certain amount of accurate shunting 
however, be undertaken if the track space between the bridges is to be exploited. The Swedish State 
ays have a large number of wagon-types with deviating lengths; consequently the track space 
en such bridges can seldom be completely exploited. 


TS 


4 


266/36 . BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION Marcu 1958 


QUEST. 
SPACE | 


He eae 


Administration. 


Number and shape of bays. 


i 


British Railways 


East African Railways 


Eireann Railways 


Indian Railways 


Netherlands Railways 


New Zealand Government Railways 


South African Railways 


Soviet Union Railways 


Swedish State Railways 


Shape : a straight cartage front is preferred in all mo 
layouts; provision made for sufficient semi-trailers to be 
tail-on at the cartage front, 8’6” being allowed for each be 


Not appl 


No fixed design of depot; 

obs. : due mainly to economic considerations the Administra 
has not up to the present been in a position to mode 
and standardize goods sheds to any appreciable ext 
many of the sheds are legacies of the past. 


A few bays at only a few stations, as the sy 
Each bay is a rectangular section kept free on the shedc 
approx. 4 m wide (at the wall) and approx. 10 m long; bety 
bays approx. 1.5 m for loading the delivery vehicles. 
No standard size, number or shape of bays. 
No special bays (road vehicles are required to tender goods 
rail transport on the side of platforms next to sheds { 


where the goods are conveyed either for storage in shec 
loading direct into wagon). 


No rules are applied which 
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ERY SERVICES. 


Free space for conveyance to 
delivery vehicles. 
——— 


Storage available per ton handled. 


cessary. Dependent upon the type of layout, e.g. 
he common practice of preloading vehicles precludes the with conveyors : 3 to 4 ft wide 

sity for reserving space other than for traffic awaiting with power trucks : 20 to 25 ft wide. 
ictions and traffic brought back unable to deliver », 

1 comprises only a very small proportion of the total. 


to question 6.) 


10 ft wide is considered desirable. 


ry to door is not in extensive use. 


-y bay approx. 0.15 ton per m2 (approx. 7 m2 per ton | Approx. 1.5 m2. 


i). 


idard storage space. Normally about 9 ft. 


For manual conveyance : 4-5 ft; 

for mechanical conveyance : 10 - 15 ft; 
with turning points up to 20 ft, provided 
sufficient space is left vacant opposite 
all shed doors for manceuvring the 
particular handling equipment. 


Normally 2 m. 


| basis for an answer. 
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QUEST 


SITES FOR THE DELIP 


Arrangement of the bays. 


Administration. 


British Railways 


East African Railways Not applicable. Obs. : question misunderstood; see ob: 
question 6; translation of question from French original fa 
Rep.) 

Eireann Railways (See answer to question 9.) 

Indian Railways Separate bays for traffic received from different direction 


from particularly large goods booking stations for facilit 
identification and easy removal after delivery. 


Netherlands Railways A small section of the sheddeck at one or more doors at 


road-side is reserved. 
‘ 


New Zealand Government Railways No standard arrangement of bays. 
South African Railways Not possible to generalize: 
Soviet Union Railways (Question misunderstood : « delivery stations » = sub-g 


depots; Rep.) 


Swedish State Railways The size of the delivery bay varies from shed to shed, bu 
bay always constitutes the greater part of the incoming | 
as most of the incoming goods are uplifted by the consi 
or their representatives. 

Only the smaller part of the shed is reserved for goods t 
delivered by the carriers employed by the Administration. 
delivery bay has a long platform on the street-side, which st 
be at least 2 m wide to allow a certain storage of the goo 
connection with the uplifting by consignees. 
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INSIGNEES AT STATION. 


Storage available per ton received. Stacking facilities. 


m or lock-up space is provided at or near the cartage The proportion of traffic to be held in 
for storage of « wait order » goods and for goods to be | storage of this nature is very small. 


dd by consignees. Where no platforms are available, inter- 
nal cartage units are used for temporary 
storage. 

dplicable. Not applicable. 

iswer to question 9.) (See answer to question 9.) 


are normally sufficient capacious to hold twice the daily 
e receipts, consignees being allowed to remove their 
without payment of wharfage by the midnight of the day 
ing arrival. 


goods to be uplifted by consignees are only a fraction 

he daily arrivals. A large own delivery service performs 
delivery to door; delivery charges are integrated in the 
vay freight; deductions for removal of the goods at the 
by consignees are not granted. 


of the larger sheds are too small and this usually necessi- 
ome traffic remaining in wagons each night. 


ieral the following storages-system is applied 

ds for certain important clients are stored in a_ specially reserved section; 

other goods to be uplifted by consignees the depot has been divided into sections marked with 

ers or figures; on unloading the goods are conveyed to the nearest section in which space is 

able; the designation of the section is then entered on the consignment note. 

system has been based on two principles: a) good service to the clients and b) economic internal 

ance. 

heless it entails certain inconveniences to consignees who call for consignments that have been placed 

ferent sections. 

eriod of storage depends on whether the goods are to be uplifted by the consignee or to be delivered 
arrier employed by the Administration. The percentage of the total amount of goods delivered by 

s varies for the different stations from 0 to about 30. These goods remain at the depot for at 

24 hours. For other goods the average storage period is about 3 days. The goods are placed 

- on the floor. In some depots there are a small number of wall-shelves for small packages. In one 
depots also pallet-shelves have been installed for pallets with goods for one and the same consignee, 

ntended to try pallet-shelves in several depots. 
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QUEST. 
11. — Are your goods depots covered in or not? 
Are there any special problems as regards the ventilation 
of your covered in depots, especially on account of : 
— internal combustion. engines vehicles; 
— perishable goods. 
How do you solve such problems? 


COVERED AND UNCOVERED DE 


Greater part of depot. 


Administration. 


American Railroads 


British Railways Incoming and outgoing depot under one roof and with w 
(see drawings : app. 2). 


East African Railways Open. 
Eireann Railways Not Covered in. 
Indian Railways Not covered in. 


Malayan Railway 


Netherlands Railways New depots, closed, with doors also on the railtracks. 


New Zealand Government Railways Part of the yard has cantilever type open shelters. 
Norwegian State Railways 


South African Railways 


Soviet Union Railways Open. 


Swedish State Railways 


CHAPTER III. tions of checking, weighing, 
handling, sorting and_ transport 
HANDLING carried out. 

(METHODS AND EQUIPMENT). 

Ae Methods. In their introduction before replying to 
3 the questions concerning the operating 
12, —"Please give, for your large goods. methods, the Soviet Union Railways say 

depots, the operating methods that the work in their goods depots is 
used. organized as a technical process in con- 


— Please detail the different opera- formity with the time-table of the stations 
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TION PROBLEMS. 
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Shed and platforms. 


Ventilation problems. 


ith roof and walls. 


»vered. 


partially covered according to the quantum and nature 
c handled. 


sheds. 


ith roof and walls. 


yvered in. 
yvered in; ramps partially not. 


majority of stations sheds are covered in, but sheds at 
er depots consist only of roofs supported by pillars. 


ith and without walls. 


overed in, platforms outside sheds with roofs. 


No. 

No. 

No internal combustion engines used 
inside sheds. 

No. 


No. 


No. 


No; in sheds in which are also railway 
tracks : ventilators. 


No; as most sheds are open at both ends. 
No. 


No. 


No. 


No; sufficient precautions taken; carbon 
monoxide well below max. value stipul- 
ated by State Institute for Public Health 
(0.006 - 0.010 per cent). 


5s PA EE SE I A SSE PO A SE EE TT EE TS NS REA SEE TEP EE EERE DEED ERLE OE ELE OT 


for 24-hour periods and shifts. ‘This time- 


it includes times of service, duration of 


table is drawn up by the station master 
on the basis of the programme for the 
region, the actual state of the work at the 
beginning of the planned period, train 
schedules and clients’ instructions with 
regard to freight movement. ‘The plan 
for loading, unloading and sorting of the 
goods runs parallel with the programme 
of work on the trains and marshalling, 


loading operations and time of removal of 
wagons from the loading and unloading 
points. Single shifts and complex gangs 
of workers, drawn from all shops, are 
formed in order to co-ordinate the work. 
They are provided with an overall diagram 
of the work. The single shifts consist of 
a.o. checkers from the goods yard, porters 
and gangs serving the mechanized handling 


5: 
Swedish State Railways : Bridge-wagon (II - B - 2b). 


Fig 


5- 


Fig. 10. 
Swedish State Railways : Ramp for bridge-wagon (II - B - 2 b). 
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facilities. The general operational manage- 

ment of the work of a shift rests with the 

station dispatcher. In large depots the 
goods dispatcher is in charge of the work. 

In general he is responsible for : 

— ensuring that the shift plan of loading 
and unloading is completely carried 
out; 

— control of the correct servicing of 
wagons being loaded and unloaded; 

— ensuring that the time limits fixed for 
the loading and unloading of wagons 
are adhered to, and that the latter are 
removed at the correct time at the 
conclusion of operations; 

— informing the consignees of the pro- 
gress of unloading; 

— ensuring that sufficient men are avail- 
able; 

— supervising the 
checkers. 
Oganizing the work for the handling 

of the goods at departure at the Soviet 

Union Railways is easy as compared with 

the other Administrations, because it is 

known beforehand what and how many 
goods will be tendered for despatch. 

In order to facilitate the work at the 
arrival station, the Netherlands Railways 
forward the waybills in advance. ‘These 
travel to the arrival station by specially 
designated passenger trains. 

At the Eireann Railways the waybill is 
passed to Invoice Office where the charges 
are raised and the invoice is prepared for 
forwarding to station of destination, 
generally by first suitable passenger train. 

The waybills at the American Railroads 
are usually sent by mail and arrive in 
advance of the wagon. 


work of the © shift 


1. At forwarding. 


a) from the arrival of a parcel at the 
despatching shed until it is loaded 
on a wagon. 


a) Place of tender. 


All Administrations who have replied to 
this question dispose of sheds. Naturally 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


273/43 
the working methods of the various 
Administrations vary. The difference 


begins already when the goods are tendered 
at the shed. 

At the Netherlands Railways the road 
vehicles, tendering the goods, need only 
unload at one point in the shed. At this 
point all goods, irrespective of their des- 
tinations, can be unloaded. Of this the 
Eireann Railways report that the system 
of « one point » acceptance of traffic has 
not been introduced in any of their sheds. 
A road vehicle arriving at the despatching 
shed with parcels for many different 
destinations may (and generally will) have 
to move on to more than one acceptance 
point to discharge all its load. 


The British Railways and the Norwegian 
State Railways either unload the road 
vehicles directly into the wagon or unload 
the goods into the shed. From the ans- 
wers cannot be concluded if the road 
vehicles have to move on to. several 
accepting points whilst unloading into the 
shed. 


The Indian Railways report, that norm- 
ally the consignments for a certain direc- 
tion and sometimes even for a certain 
station are accepted at a nominated shed 
or at one particular bay thereof. ‘The 
goods transported by the Soviet Union 
Railways will probably also have to be 
tendered at different points in the sheds, 
as their sheds for the reception of par- 
cels traffic are divided into sections and 
areas arranged according to the destina- 
tions of the goods. 


b) Checking. 


As regards the status of the checker the 
Indian Railways report that he is a goods 
clerk. The Soviet Union Railways state 
that the checkers are responsible for see- 
ing that all commercial operations are 
completed without delay; their number 
and presence at loading points depend on 
the character and scope of the work. 

The checker directs the work of the 
gangs of porters and drivers of mechanized 
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vehicles engaged in loading, unloading and 
sorting operations. 

At the Netherlands Railways the res- 
ponsibility of the checker is limited to his 
own work. As is the case at the Eireann 
Railways, the checker is also charged with 
work in connection with the weighing of 
the goods to be despached. 

At the Netherlands Railways the goods 
tendered are distinguished in goods from 
customers who themselves apply to the 
goods journey labels, on which the group 
head station of destination is indicated 
(labellers) and in goods to which a jour- 
ney label has still to be applied in the 
depot. The goods of « labellers » are 
tendered single or in boxes or pallets. Of 
the single ready labelled goods the pack- 
ages are counted and the total number is 
checked with the total number according 
to the waybills. 

Tests at random are made to ascertain 
if labelling is done properly by consigner 
and if the addresses on the packages cor- 
respond with those on the waybills. 

As the goods tendered in boxes or on 
pallets are already combined per group 
(head) station as much as possible, check- 
ing in the depots takes place by comparing 
the number of packages per group with 
the accompanying waybills. The checking 
of goods from « non-labellers » is somewhat 
more extensive. Of these goods the data 
on the packages are checked with the data 
on the waybills; these goods are moreover 
examined whether the consignments com- 
ply with the regulations for parcels traffic. 

At the Swedish State Railways directly 
at acceptance the goods are controlled to 
ascertain if they may be accepted for 
transport by rail; after weighing the goods 
are checked with the waybills. It is 
pointed out that the checking of goods 
with waybills is omitted if an agreement 
has been made between the railway and 
the consigner to the effect that this need 
not take place and that the railway will 
not be held responsible for any consequent 
errors. 


From the reply of the Soviet Union 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Marcu 1958 


Railways it appears that all goods are 
subject to the same control at which 
checker has to verify the agreement in 
the nomenclature of the goods and number 
of parcels with the data shown on the 
waybill, the condition of the packing and 
its conformity with the standard laid down 
for that particular type of goods and the 
presence and correctitude of consigners’ 
labels. 


Also at the South African Railways, 
Malayan Railway, New Zealand Govern- 
ment Railways, British Railways, Norwe- 
gian State Railways and the Indian Rail- 
ways no distinction is made, and all goods 
and waybills are checked. From the ans- 
wer of the Indian Railways it appears that 
checker also has to control the route in 
case consigner selects a dearer route. 


At the Eireann Railways special atten- 
tion is paid to valuable articles. ‘Together 
with articles liable to pilferage (such as 
tobacco, wines and spirits, drapery etc.) 
these goods are recorded on acceptance by 
the checker in a special register and a 
record is made in course of the number 
of the wagon in which the goods are 
loaded for despatch. 


Registration by the checker is also known 
at the Soviet Union Railways, where after 
having been weighed all goods are entered 
in the acceptance registers by the checker. 


c) Weighing. 


The answers of the American Railroads 
and the Malayan Railway do not disclose 
if the goods are weighed before despatch 
and if there is weighing equipment in the 
depots. 


The Netherlands Railways employ scales, 
fitted with a dial from which the weights 
can be read. These scales are either let 
into the sheddeck and therefore only to 
be used at fixed places or mobile enabling 
their use at any place. 


The South African Railways also have 
equipment for weighing very heavy con- 
signments. If a package is tendered of 
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such dimensions that it requires loading 
by cranes, the truck is passed over a 
weighbridge. 

The British Railways also employ a 
weighbridge because after arrival of the 
cartage unit at the depot cartage vehicle 
with load is weighed. 


The East African Railways have instal- 
led dormant scales at each acceptance 
point. 

Of the remaining Administrations it is 
not known what type of scales are used in 
their depots. 

From the above survey it is clear that 
most Administrations have equipment to 
weigh the goods. From the answers can 
be concluded, however, that not every- 
where all goods to be despatched are 
submitted to some sort of weighing. 

At the East African Railways, the Eire- 
ann Railways and the Indian Railways 
all tendered goods are weighed. ‘The 
Netherlands Railways, South African Rail- 
ways and New Zealand Government Rail- 
ways only weigh the consignments which 
have not yet been weighed by consigner. 
At the Swedish Railways weighing may be 
omitted if the weight of the goods has 
been stated by consigner. At this the same 
observation is made as at checking, viz. 
that weighing is omitted if an agreement 
has been made between the railway and 
the consigner to the effect that this need 
not take place and that the railway will 
not be held responsible for any consequent 
errors. 

At the Soviet Union Railways the goods 
in tare, the weight of which is determined 
at packing and indicated on each article, 
as well as packages of a standard weight are 
not weighed at acceptance. ‘The total 
weight of such consignments is established 
and indicated on the waybill by the con- 
signer. The total weight is calculated 
from the standard weights as shown on 
the packages. 

The British Railways have a regulation 
that consigners should declare the weight 
of consignments. True this direction is 
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not always observed, but the majority of 
consigners adhere to it. For the weighing 
of consignments not yet weighed by con- 
signer or for carrying out test weighing, 
facilities are provided. 

The Norwegian State Railways weigh 
all the goods having no standard weight 
or of which the weight is not indicated 
on the waybill. 

In cases of large consignments from 
client to station the goods are assembled 
on pallets, platforms, etc. by the con- 
signers before being weighed. 

In the case of direct delivery of the 
goods from consigner’s vehicle to the 
wagon the weight is generally estimated 
for goods not being weighed in advance 
or having no standard weight. 


d) Other handling at acceptance. 


At the Netherlands Railways apart from 
checking and weighing, packages which no 
freight calculation according to a fixed 
amount per 100 kg underlies, have to be 
measured with the aid of a rule to deter- 
mine the volume of the goods. If these 
goods weigh less than 300 kg per cubic 
metre a freight calculation is applied 
deviating from the normal calculation. 


The « scale hand » (also checker and 
weigher) writes his initials and if neces- 
sary the dimensions on the waybill. ‘Then 
a journey-label is applied to every pack- 
age, indicating in clear characters the 
« group head station » of destination. 


The Soviet Union Railways and the 
Indian Railways also mention applying 
railway marks to a consignment. At the 
South African Railways the checker has 
to sign the carbon copy of the waybill and 
hand it to the consigner as his receipt. 
The checker of the Eireann Railways 
passes his signature for traffic after 
checking. At the American Railroads the 
shipping order is marked to indicate the 
outgoing wagon into which the consign- 
ment is to be loaded by a_ railway 
employee. 
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e) Handling after acceptance. 


At the Swedish State Railways after check- 
ing, weighing and other handlings to be 
performed at acceptance, the goods are 
loaded on pallet, trailer or wheelbarrow, 
conveyed on these facilities and loaded in 
the wagon. 


The goods to be handled by the Soviet 
Union Railways are stowed into sorting 
bays according to the directions of the 
checker. In mechanized sheds served by 
powered trucks the goods after having 
been unloaded from the road vehicles are 
stacked on pallets and arranged in the 
corresponding sorting bays. The South 
African Railways report that the handling 
of the package depends on its size and 
weight and on the equipment available at 
the particular station which may be any- 
thing from a hand trolley to a mobile 
crane. At the East African Railways traf- 
fic is conveyed, usually by wheelbarrows 
either to the wagon into which it is to 
be loaded or to loading bays. 


The Malayan Railway do not seem to 
exert any influence on the working 
method because all goods sheds employ 
contract labour for the handling of 
traffic. 

The New Zealand Government Railways 
convey the goods by means of a wheel- 
barrow and load them into the wagon. 
Particulars of wagon number, time of 


receipt, date and checkers initials are 
entered. 
The working method at the Eireann 


Railways is dependent upon the position 
of the wagons. If an empty wagon for 
loading to destination station is “already 
placed at the shed-platform the goods to 
be unloaded from the road vehicle are 
generally loaded immediately into the 
wagon, in order to save handling. In 
other cases they are placed on the shed- 
platform in space reserved for traffic for 
the same destination in order to be loaded 
in due course when the wagon is placed. 

The British Railways distinguish 
systems viz. « direct loading » 


two 
and the 
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« platform method ». With « direct 
loading » the load of a cartage unit is 
broken. down if necessary after arrival at 
the depot, whereupon perambulation to 
and stowing into outgoing wagon takes 
place. With the « platform method » 
the cartage vehicle is set up at a platform. 
Traffic is sorted and moved in bulk or 
on wheelbarrows to outgoing wagons after 
which the goods are stowed into the 
wagon. The goods of the Norwegian 
State Railways are conveyed directly from 
the weighing devices to the storage space 
or, if possible, directly to the wagon. 
In cases of large consignments the goods 
are assembled by the consigners on pallets, 
platforms, etc. In the other case _ the 
goods are more or less assembled into 
bigger units after having been weighed, 
if the conveyance distance is considerable 
or if the goods are to be stored in the 
shed. 


The Indian Railways employ wheel- 
barrows and for heavy packages also cranes 
are used. The consignment is transferred 
to the wagon earmarked for its journey 
from the forwarding station by porters 
under the supervision of a loading clerk 
who while supervising loading in the 
wagon takes down a tally of the packages, 
and when the wagon is fully loaded, pre- 
pares a summary of its contents and places 
a copy thereof in the wagon before same 
is sealed and despatched. 


At the Netherlands Railways again a 
distinction should be made between goods 
originating from « palletpool consigners », 
« labellers » and « non-labellers ». The 
goods of « palletpool consigners » con- 
sequently loaded per destination and 
tendered in boxpallets or on pallets, are 
unloaded from the roadvehicle by means 
of a handfork truck and conveyed to an 
assembly point at the driving track where 
the pallet units are placed according to 
forktruck rider (fig. 22 and 23 Ch. V). 
Every forktruck rider is responsible for a 
number of wagons assigned to him. From 
these assembly points “the units are con- 
veyed to the wagons and stowed therein 
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by means of a powered forklift truck. The 
boxpallets and pallets loaded with goods 
for several destinations go to the sorting 
area. The full boxpallets in the sorting 
area are conveyed to the wagons and 
stowed with the aid of a powered forklift 
truck. So the goods are loaded in the 
wagons loaded on the boxpallets or pal- 
lets. In order to acquire proper stowage 
there are directions in this respect and 
every forktruckrider is responsible for the 
wagons assigned to him. 

The goods of « labellers » which do 
not arrive in boxpallets or on pallets, are 
directly put in boxpallets or on pallets, 
while unloading the roadvehicle. 

Further handling is identical with the 
handling of goods from palletpool con- 
signers. The goods originating from 
« non-labellers » are palletized after having 
been handled at the scales and from then 
on are handled in the same way as the 
other goods. Unpalletizable goods such as 
bicycles, perambulators, mattresses, etc. are 
either carried to the wagons or conveyed 
there with the aid of a wheelbarrow. 


f) Sorting. 


The sorting of the goods is not described 
at length by most Administrations. The 
Netherlands Railways observe about the 
sorting areas in their depots that they 
have approx. 500 boxpallets, standing there, 
corresponding with the group(head)sta- 
tions. These boxpallets stand in two 
double rows. To keep the sorting area 
as small as possible the boxes are stacked, 
so that two boxes stand on top of each 
other. To increase the accessibility of the 
lower box the one on top is put backwards 
a little. 

The sorting of the goods by the Soviet 
Union Railways is done on sorting plat- 
forms which are to be found at regional 
and sorting stations. ‘The goods are first 
spread out on sections of the platform 
arranged according to the various destina- 
tions and are then loaded into wagons 
drawn up against the corresponding sec- 
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tions. ‘The sorting of the goods is done 
by checkers and sorters who have great 
practical experience and a sound know- 
ledge of the railway network. Each 
checker is in charge of a gang of porters. 
The senior checker is in charge of the 
other checkers and sorters. 


2. At receipt. 


b) From the arrival of a parcel in the 
wagon until it is handed over to 
the arrival shed. 


a) Checking. 


At a great many Administrations the 
goods are checked directly while the wagon 
is being unloaded. Other Administrations 
do not check the goods at unloading, but 
when the delivery vehicles are loaded or 
when the goods are collected at the shed 
by the consignees. 

The Swedish State Railways check the 
addresses and the dates of the goods with 
the waybills when unloading the wagon. 
The check is made by means of a telephone 
connection between the wagon and a 
special checking-room where the waybills 
are kept. 

At the Soviet Union Railways the goods 
are unloaded from the wagon into the 
shed under the supervision of the checker. 
As at despatch the checker plays an 
important part in the handling of the 
arrival goods. He compiles a plan for 
the disposal of the wagons and for the 
most rational storage of the goods in the 
shed; he takes into account the station plan 
of work, information from the goods 
despatcher as to the time of delivery of 
wagons for unloading and the character 
and quantity of the goods, obtained from 
the wagon lists. He then informs the 
porters and the powered truck operators 
of his decisions. On the arrival of the 
wagons at the shed the checker supervises 
their disposal along the unloading front. 
Before unloading starts the checker 
examines the wagons; while unloading 
takes place he verifies the number of 
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parcels and their conditions and, if neces- 
sary, he weighs separate items. 

The Eireann Railways have appointed 
two persons for checking, a checker and 
a « caller-off ». The « caller-off » reads 
out particulars of traffic from the labels 
to the checker who records same in an 
incoming check book. The entries in 
this book are reconciled later with the 
invoices and a special record is made of 
discrepancies which are followed up. For 
returned empties traffic there is no check 
at the wagon side. The road sheets pre- 
pared for delivery purposes are the only 
incoming checks available. 


At the American Railroads the goods 
are apparently checked also when being 
unloaded from the wagon. ‘This can be 
concluded from the observation that the 
waybills are processed immediately to 
facilitate checking the consignments and 
unloading the wagon when received. 

At the New Zealand Government Rail- 
ways and the Norwegian State Railways 
the goods are checked with the waybills at 
the unloading of the wagon. At the latter 
Administration checking has been cancel- 
led at certain stations for some routes. 
When a check is made, the section where 
the goods are to be unloaded is, if neces- 
sary, marked on the waybill. 

At the destination stations of the Indian 
Railways the seals of the wagons are 
checked to see if these are still intact and 
the wagon is then opened. The contents 
are checked with the entries in the sum- 
mary of the wagon, which is produced 
from the wagon itself. Should any package 
be found deficient or damaged in some 
way or other, the condition is noted on 
it and it is weighed in the presence of 
the Railway Protection Force Staff, the 
condition being advised to the last sealing 
station. The reply of the British Rail- 
ways does not indicate where the checking 
point is. The checker does, however, stow 
parcels on the cartage unit and makes out 
the delivery sheet from information on 
the ‘package label. Checking will pro- 
bably be carried out while loading the 
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delivery vehicles. This same _ checking 
point we find at the Netherlands Railways. 
But a special checker is not appointed for 
this. The goods are loaded by the delivery 
men into their vehicles, according to the 
consignment notes supplied to them. 
Possible irregularities discovered by the 
delivery men are communicated to a 
special branch of the depot who take care 
of further steps. 


b) Handling. 


The description of the handlings per- 
formed to convey the goods from the 
wagon to the delivery point in the shed 
show that at several Administrations some 
consignments are directly conveyed to the 
delivery vehicles, whereas the remaining 
goods after having been sorted are placed 
in the shed sections for their respective 
destinations. 

The Eireann Railways write that a dis- 
charge gang normally consists of four men 
per wagon (one checker, one caller-off and 
two porters). ‘The goods are conveyed as 
directed by the checker, by the porters 
either on hand trucks or on manual 
operated trolleys to be loaded direct to 
the road unit for delivery or if no unit 
is placed at the time, the goods are stacked 
on the shed platform in specially design- 
ated areas adjacent to the ultimate deli- 
very point. In this connection the use of 
stillages in conjunction with collis hand- 
trucks is being very successfully developed. 
The wagons with returned empties traffic 
are placed at a special « empties » plat- 
form, which is generally roofed but is 
open on all sides. Ultimate delivery is 
carried out by articulated trailer units. 

At the American Railroads consignments 
for local delivery are in some cases 
directed direct to the road vehicle or are 
temporarily stored on the platform for 
later loading in sequence of delivery. 

The British Railways apply several work- 
ing methods : 


a. from wagon to single conveyer direct 
to cartage units. The parcels are trans- 


: 
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ferred from wagon to conveyer. If 
necessary the packages are marked with 
delivery area or appropriate outgoing 
wagon road and are thereupon trans- 
ferred from conveyer to delivery unit 
or internal station unit; 


b. from wagons to two or more conveyers 
with primary sorting to internal vehi- 
cles and final sorting to cartage units 
or outwards wagons. After the unload- 
ing of the packages on conveyers and, 
if necessary, marking with delivery 
area Or appropriate outgoing wagon 
road sorting takes place from  con- 
veyers to internal station-units; bulk 
conveyance to cartage front or outgoing 
wagons; 


c. from wagons by powered platform 
trucks (with or without stillages). In 
this case suitable loads are built up for 
bulk conveyance to appropriate sections 
of cartage front or outgoing shed, where 
parcels are distributed to appropriate 
vehicle berths. 

At non-modernized sheds conveyances 
take place with wheelbarrows with the 
only difference that parcels are moved in 
smaller quantities. At the Netherlands 
Railways large consignments and consign- 
ments which together form a vehicle load 
for one consignee are unloaded by means 
of forklift trucks and are conveyed direct 
to the roadside of the shed. Here the 
goods are unloaded from the boxpallets 
or pallets and stowed into the delivery 
vehicles. For the handling of small con- 
signments the shed is divided into a few 
sections; each section contains a number 
of adjacent districts or delivery rounds. 
The goods are unloaded from the wagons 
by means of forklift trucks and conveyed 
to a pre-sorting area. Here the goods for 
the districts or delivery rounds of one sec- 
tion are assembled on platform trucks or 
stowed in boxpallets per « secondary 
station » in the « group ». The platform 
trucks convey the goods to the appropriate 
section where the goods are spread over 
the districts or delivery zones. The boxes 
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are loaded into the wagons for the 
« secondary stations » with the aid of 
forklift trucks. 

The Swedish State Railways load the 
goods on pallet trailers or wheelbarrows. 
After conveyance with the aid of these 
facilities the goods are placed in the shed. 

At the Soviet Union Railways when the 
wagons arrive at the station of destination 
the railway lists and waybills are sent from 
the technical office to the goods office and 
the wagon lists to the goods yard. The 
goods office informs consignee of the 
arrival of the goods on the day these 
arrive at the station. The goods are un- 
loaded from the wagons and placed on 
pallets for conveyance. At one of the 
loading points the checker indicates with 
chalk the serial number of the platform 
to which the goods are to be conveyed. 
Guided by these markings the operators 
of powered trucks carry out the necessary 
conveyance. ‘Ihe unloaded consignments 
are stored separately. 

The checker informs the goods des- 
patcher when unloading is completed, he 
notes on the wagon list the location of 
each consignment after which he sends the 
wagon list to the goods office. 

The South African Railways do not 
describe their working method but rather 
emphasize the transportation from one 
station to the other. 

At the destination stations of the East 
African Railways the goods are conveyed 
from the wagons by wheelbarrows and at 
certain large depots by rider operated 
electric tractors and trailers direct to 
delivery or stacking bays where they await 
clearance by consignees. 

At the New Zealand Government Rail- 
ways the incoming goods are put on wheel- 
barrows and conveyed to the storage area. 
The bay number is entered on both copies 
of the waybill. The number of the way- 
bill is written on the parcel for identifica- 
tion purposes on delivery. Checker’s 
initials, time and date are also entered on 
the waybill. The Norwegian State Rail- 
ways sometimes combine the goods into 
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bigger units especially large consignments 
to one consignee and goods which are to 
be transported to remote destinations. 
The goods to be called for by the con- 
signees are assembled in sections (one 
section at each door) according to the 
nature of the goods and the name of the 
consignee. Goods to be delivered to 
the consignee are assembled in accordance 
with the delivery zones. 

At the Indian Railways after unloading 
the packages are sorted out stationwise. 
For stations from where traffic is heavy 
separate space is allotted in the incoming 
shed where parcels are stored pending 
delivery to consignees. The consignments 
received from other stations are stored 
together, but the locations are indicated 
in the unloading book by the pillar or 
bay number. The packages unloaded are 
made over to the shed delivery clerks who 
are responsible for their further disposal. 


3. At transhipment. 


c) For the transfer from one wagon to 
another in the case of transhipment 
from railway to railway. 


For most Administrations transhipment 
of the goods will arise from the organiza- 
tion of parcels traffic. 

The Netherlands Railways for instance 
have a « group wagon service » in which 
regular connections have been set up _ be- 
tween the « group head stations ». In the 
traffic to and from these group head stations 
the goods consequently need not be tran- 
shipped. The goods, however, originating 
from or destined for less important towns 
(secondary stations) with rail connections 
are transported to or from the group head 
stations in «dump wagons». These goods 
have to be transhipped at the « group 
head stations ». Apart from the organiza- 
tion the Indian Railways also have to take 
into account the differences in gauge of 
the railway tracks; they discern repacking 
from one wagon to another of the same 
gauge and transhipment from one gauge 
to another. 
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Several Administrations administrate or 
check the goods transhipped from railway 
to railway. Where this check is made it 
probably takes place in order to ascertain 
the responsibility between different lines 
(Soviet Union Railways) or different 
Railways. 


a) Checking and clerical work. 


At the Indian Railways the general 
work for repacking for the day is plan- 
ned in advance in the morning. ‘The 
Head ‘Transhipment Clerk arranges to 
open the incoming wagons, takes out the 
summaries, analyses the loads and lays out 
the general plan of repacking and further 
despatch of all incoming consigments to 
be dealt with. Each Transhipment Clerk 
is allotted a particular number of incom- 
ing wagons. ‘The contents of the wagons 
are checked with the summaries obtained 
from inside the wagons and according to 
the general plan outgoing wagons are 
prepared. The Transhipment Clerk pre- 
pares a summary of the contents of each 
outgoing wagon and places a copy thereof 
inside the wagon, another copy being sent 
to the destination station or the repacking 
point or break of gauge junction as neces- 
sary. Details of transfer of all packages 
from one wagon to another are entered 
in the Transhipment Register maintained 
for the purpose. 


The Soviet Union Railways do not 
mention checking but say that at points 
where loads are transferred from one line 
to another only a registration of consign- 
ments and of stowing equipment (bread 
shields, tarpaulins, etc.) handed over, is 
carried out. In their elucidation they say 
that this registration is not only essential 
for the delimitation of responsibilities be- 
tween lines and for material valuables in 
transit, but also for studying the flow of 
goods, the control of the progress of the 
goods and transfer of stowing equipment 
and finally to enable an enquiry to be 
made in the event of late arrival of goods. 

The registration of a transfer of goods 
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from railway to railway is carried out 
according to official lists compiled by 
clerks of the station accounts bureau from 
the documents in the technical offices. 

The goods transhipped at the New 
Zealand Government Railways are check- 
ed, after which checkers initials, date, 
time and new wagon number are entered 
on the waybill. 

The Eireann Railways apply the same 
method at unloading as when unloading 
incoming goods which need not be tran- 
shipped, so this is done by one checker, 
one caller-off and two porters. 

The American Railroads also refer to 
the handling of the gocds not to be 
transhipped, the incoming waybills are 
marked to indicate the disposition of the 
consignment, be it either a wagon or a 
truck. 

At the British Railways normal tran- 
shipments are not checked because there 
are no waybills or invoices. Where 
transhipments involve crosstown cartage, 
packages are listed when stowed on 
cartage vehicles and checked with the list 
on arrival at the other depot. 

The other Administrations do not check 
the goods and do no clerical work at 
transhipment or do not enter into this 
subject. 


b) Handling of the goods. 


Most Administrations do not or only 
summarily go into the working-method, 
according to which  transhipment is 
executed. The cause of this may be that 
the working method(s) applied are very 
simple or that transhipment of goods is 
less important. 

At the East African Railways and the 
Eireann Railways the working-method 
depends upon wagons being available. 
The East African Railways say tranship- 
ment goods are either transferred direct 
from wagon to wagon or from wagon to 
loading bays. At the Eireann Railways 
the goods to be transhipped are loaded 
direct into the outgoing wagon if same 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


281/51 


is placed, otherwise the goods are stacked 
on the shed platform in a specially allo- 
cated area as close as possible to the 
ultimate loading point where the out- 
going wagon is placed in course. 


The South African Railways write that 
the working-method depends on the faci- 
lities available, the provision of which is 
based on the requirements of the partic- 
ular depot. 

At the New Zealand Government Rail- 
ways the goods are placed on wheelbar- 
rows whereas the British Railways’ pack- 
ages perambulate on _ internal station 
units. The Norwegian State Railways 
only state about the transhipment stations 
that goods and waybills are not checked 
and that in the case of long transports 
it is tried to assemble the goods in bigger 
units. 

The Swedish State Railways when un- 
loading the wagon place the goods on 
pallets, trailers or barrows, after which 
they are conveyed and stowed into the 
wagons. 

At the Soviet Union Railways two me- 
thods for transhipment of goods can be 
discerned. The first method makes use of 
the fact that in any given wagon there 
is a preponderance of goods for a certain 
destination. Parcels for this destination 
remain in the wagon and other packages 
for the same destination are added during 
sorting. The other method makes use 
of the empty wagons arriving simultane- 
ously with the loaded ones for carrying 
goods from wagons which have already 
been sorted without having to lay them 
out on the platform. As already observed 
above the Netherlands Railways execute 
transhipment on arrival and departure of 
the goods at « group head stations ». For 
transhipment on arrival two methods can 
be discerned, viz. transhipment of goods 
loaded in separate boxpallets or on pal- 
lets and transhipment of goods loaded 
among goods for the « group head station » 
itself. If the goods are loaded in separate 
boxpallets/pallets, then further sorting is 
not necessary. The forklift truck gets the 
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boxpallets or pallets out of the group- 
wagon and conveys and stows them into 
the « dumpwagon ». If the boxpallets or 
pallets are loaded with goods for the 
« group head station » and the « secondary 
station » then these units are conveyed to 
the sorting area after unloading (see work- 
ing-method « at receipt >»). When the 
boxpallets and pallets for the secondary 
stations in the sorting area are full they 
are conveyed and stowed into the dump- 
wagon by the forklift truck. “The working- 
method for the transhipment of outgoing 
goods is almost the same as for incoming 
goods. If there are goods for one destina- 
tion in the boxpallet or on the pallet the 
boxpallet or pallet is conveyed by forklift 
truck direct from « dumpwagon » to 
« groupwagon ». If a boxpallet or pallet 
contains goods for more destinations then 
this boxpallet or pallet is got out of the 
dumpwagon by forktruck and conveyed to 
the sorting area. In the sorting area (see 
working-method departure-sorting) the 
goods are loaded into the boxpallets or 
pallets for the various « group head sta- 
tions » conveyed by the forktruck and 
stowed into the wagon. 


4. Stacking of pallets in the wagon. 


16.— a) Do you stack the pallets or 
pallet-crates inside the wa- 
gon? 

What are the advantages, 
drawbacks or difficulties en- 
countered ? 


The replies to this question once more 
illustrate that at most Administrations 
palletization is only at the beginning of 
its development. 

The Netherlands Railways only have 
proceeded so far in this development that 
the goods for all destinations are loaded 
in boxpallets or on pallets and are stowed 
into the wagons, pallet and all. 


The American Railroads only despatch 
goods in boxpallets or on_ pallets to 
receiving stations equiped with powered 
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platform trucks. At the Swedish Railways 
pallets are loaded in the wagon only on a 
very small scale. 


The Soviet Union Railways report they 
are not beyond the experimental stage as 
regards loading pallets in the wagons. 
The remainder of the Administrations do 
not know this matter by experience. 


As regards the advantages of stacking 
pallets and boxpallets in the wagons the 
Netherlands Railways say that with the 
employment of these facilities a better use 
of the wagons can be made of. When the 
boxpallets and pallets are properly loaded 
and the wagons are well stowed, almost 
the entire space available can be used. 
The time needed for loading a wagon can 
be reduced considerably. The packages 
need not be put on a pallet or a means 
of conveyance one by one but are un- 
loaded several at a time (approx. 18) on 
pallets or in boxpallets from the wagon. 
As the boxpallets and pallets are placed 
on top of each other in the wagon as 
well, care should be taken that boxpallets 
are not loaded higher than the edge and 
that pallets are loaded as firmly as pos- 
sible and well stackable. Boxpallets and 
pallets sometimes have to be picked up 
and put down again for a second time in 
order to acquire better stowage of the 
wagon, which is a drawback. Stowage of 
the wagon is carried out according to fixed 
rules, which make it possible to obtain 
proper loading with a high degree of 
safety for the goods. The main principle 
is that imaginarily the wagon is divided 
in two in length and width, thus creating 
four equal (imaginary) sections. One of 
these sections is used for the unpalleti- 
zable goods, (bicycles, perambulators, etc.). 
Aside of these goods in the adjacent 
quarter of the wagon, boxpallets are placed 
which can be used for steadying the single 
goods. The other half of the wagon is 
loaded with stacked pallets, which again 
is done according to fixed rules (heavy 
below — light at the top, liquids and 
paint always below, etc.) (fig. 11). When 
the wagon is almost full, then boxpallets 
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are placed in the remaining space in the 
middle of the wagon near the door, with 
which the load is steadied. Goods loaded 
in wagons stowed according to this me- 
thod are properly safeguarded against 


STOWING CF THE WAGON 
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— the lower parcels may not stand stack- 
ing or may be of a nature which 
makes them unfit to be stacked. ‘The 
road carriers endeavouring to acquire 
transports of goods easy to load (crates, 
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Fig. 11. 
Van Gend & Loos. Instruction model of a full-packed standard parcels-wagon (LI - A - 4). 


marshalling jolts and other rough handling 
during transportation of the wagon. 

As regards this question the Swedish 
State Railways report that they have met 
with following difficulties with the pal- 
letization of goods: 

— the parcel will slip off the pallet if it 
is not sufficiently firmly fixed; 


ri 


cartons and the like), the railway must 
often accept goods that are not easy 
to load. 


B. Equipment. 


1. General. 


13.— What machines or equipment 
are used ? 
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a) for ordinary handling 
(handtrucks, trolleys, plat- 
forms, tractors, roller-con- 
veyors, etc.); 

b) for special handling opera- 
tions, for example very 
heavy parcels or those of 
special forms (pulley-blocks, 
mobile cranes). 
Please give: 

— inher) train 
characteristics; 

— any special purpose for 
which they are used; 


technical 


— their normal radius of 
action, and if possible 
the hourly output ob- 
tained in tons handled 
per man. 


14.— What means do you use to 
facilitate and speed up the 
operations of sorting or trans- 
porting the parcels within the 


sheds : 

— trains of trolleys pulled by 
Oh HROUGUOIES 

— various mechanical  con- 


veyors (rectilineal or in a 
closed circuit); 
— conveyor belts built 
the platform; 
— turntables in 
depots, etc. 
Please give the _ essential 
characteristics of the equip- 
ment used by your Admin- 
istration, and state in  part- 
icular : 


into 


the sorting 


a. in the case of equipment 
used for sorting, the 
number of destinations 
which this makes it possible 
to cover; 

b. the average hourly output 
in tons (give the average 
weight of the packages 
dealt with) ; 
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c. the number of men used 
for driving and servicing; 

d. the hourly cost of the 
equipment used (as regards 
the power supplied, main- 
tenance and sinking fund 
charges) in relation to the 
hourly wage of the men. 


Most Administrations answer question 14 
very superficially. In many cases this 
question was misunderstood to be an 
extension or a partly repetition of ques- 
tion 13. Therefore both questions were 
put together at the head of this chapter. 


a) For ordinary handling. 


Answering this question most Admin- 
istrations restrict themselves to mentioning 
the machines or equipment. Further par- 
ticulars concerning the main technical 
characteristics, special purposes for which 
they are used or their normal action 
radius in many cases were omitted. 

The annexed list offers a review of the 
particulars communicated by the Admin- 
istrations. In these it is striking how 
many types of equipment are used by the 
American Railroads and the British Rail- 
ways for ordinary handling. It naturally 
is not probable that all these facilities are 
used in one depot. 

At the Eireann Railways no mechanic- 
ally propelled facilities are used. 

The Indian Railways use mechanically 
propelled platform trucks at a few large 
sheds only. 

The Malayan Railway has no mechanical 
handling equipment except in Port S’ham, 
where besides forklift trucks also three 
mechanical conveyor belts are available 
which are used for the handling of rubber. 

The East African Railways only have a 
limited number of electric platform trucks 
at the larger stations. ‘The cause of this 
is stated to be that the heterogeneous types 
of goods carried over the services do not 
lend themselves to fully mechanized hand- 
ling methods; besides it is said that the 
high capital and overhead cost of me- 
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chanical equipment is such, that in general 
it cannot at present compete economically 
with the relatively low cost of labour. 
This last argument probably is the main 
reason for the great differences in equip- 
ment used in the depots. 

It is striking that in a country as Swe- 
den, foremost in the field of mechaniza- 
tion, the Swedish State Railways are 
occupied with a further development of 
the wheelbarrow. The Swedish State 
Railways have steel barrows and wooden 
barrows. The steel barrows are consider- 
ably heavier than the wooden types and 
consequently are not so popular with the 
staff. 

In Sweden trials are now made with a 
type of barrow of lumber core with 
wheels of plastic. These trials have so far 
been satisfactory. 

At the Swedish State Railways, the 
Netherlands Railways and the Soviet 
Union Railways forklift trucks are em- 
ployed for conveyance. This rather 
modern equipment can to some extent 
hamper the application of other modern 
means of conveyance. 

The Swedish State Railways namely say, 
that in view of the organization being 
based on the use of forklift trucks and 
pallets it is not considered advisable to 
install conveyors. In the design in which 
they have previously been constructed 
these facilities have complicated the use 
of pallets and containers. The possibility 
of using conveyors has not yet been dis- 
missed altogether, as for some years there 
have been discussions concerning — the 
installation of conveyors which convey the 
pallets by means of handfork trucks coupled 
to the chain-conveyor. With this system 
it is said to be possible to retain the pal- 
let organization, and an unbroken chain 
of unit loads would be practicable. 
Especially when the conveyance distance 
is considerable this can be advantageous. 
The Swedish State Railways have calcul- 
ated that with distances of approx. 150 m 
the forklift truck becomes unprofitable. 
To bridge these distances the Swedes 
prefer the combination of forklift trucks 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


285/55 


and trailers. The advantages of these are 
that long distance conveyance is thus 
made more economic and that the fork- 
lift truck is given a more all-round use. 


b) For special handling. 


Special facilities for handling heavy 
packages are part of the equipment of 
practically all Administrations. 

At the Netherlands Railways these facil- 
ities are not in use because the maximum 
weight of a parcel is 500 kg. Special 
equipment for heavy parcels is very sel- 
dom used at the Swedish State Railways. 
In cases in which the loading equipment 
does not permit loading or unloading of 
the goods at the depot, these operations 
take place direct between the vehicle of 
the railway user and the railway wagon 
on a free loading siding or platform track. 
It is added that it is incumbent upon the 
Railway to accept goods for which special 
equipment is needed for loading or un- 
loading only if such equipment is avail- 
able at the outgoing station, as well as 
the incoming station. In practice, however, 
there are probably no instances in which 
the Railway refuses to transport goods for 
this reason. 

The Indian Railways as a rule handle 
heavy consignments with hand-operated 
and mobile cranes. Fixed cranes are only 
available at stations where consignments 
requiring the use of cranes are handed 
daily as a regular feature. 

If at a station extra big or heavy con- 
signments have to be handled and the 
station has no equipment for such hand- 
ling, then bigger mobile cranes are called 
in. These cranes are stabled at various 
important points on the railway. ‘These 
mobile cranes are mounted on rail trucks. 

A survey of the equipment for the 
handling of big or heavy consignments 
owned by the various Administrations is 
to be found in annexed list. 


c) Sorting. 


It clearly appears from the answers that 
no equipment is employed for sorting, 


American Rail- 


Wheelbarrow 


Non- 
powered 
platform 


Non-powered 
non-elevating 
trailer 


Wheeled stillage 


Powered truck 


with 


fixed platform 


Equipment for ordinary handling. 


Tracto 


roads. in use in use in use in use in use in us 
no further no further no- further no further no further no furth 
particulars particulars particulars particulars particulars particule 
British Railways in use in use average load 27 height 1’2”° in use in use 
no further no further cwts. no further no furth 
particulars particulars max. load : particulars particule 
50 cwts. 
platform : 
1S” X=7 
height : 3’ 8” 
above road level 
East African 
Railways . . — — — — electric 
no further 
particulars 
Eireann  Rail- 
WOYS Sie no further with stillages — — = — 
particulars no further 
particulars 
Indian Railways | carrying capacity | carrying capacity — — in use = 
approx. 190kg | approx 560 kg no further 
hauled by 2 men particulars 


ANNEX to III-B-la 


Equipment for special handling. 


1 truck 
2vating 
orm 


Roller runway/ 
belt conveyor 


Stationary 


eee Gantry crane 


Miscellaneous Mobile crane 


removable roller | under floor and mobile heavy-duty crane 


rther no further overhead chains 


ulars particulars 

ise - slat conveyor | - elevating, non- jib can enter covered 
rther height above powered plat- vehicles with a reach of up 
ulars deck level 14’? | form truck to 6’ 


width 3 feet | - semi trailer 
speed 20-40 | - small wheeled 


feet/min. container ap- 
- rubber belt approx. 2 cubic 
conveyor meters 


width 3 feet 
speed 80-120 
feet/min. 

free rollers 
attached which 
are 15°’ above 
platform level 


—_ _— straight mechanical; — 
petrol or diesel powered; 
capacity 4 or 6 tons; 
max. reach: ranging from 
10’ to 26’ 


= — — capacities 6, 71/4 and 2 tons; i 
7\%4 tons : diesel powered, 
pneumatic tyres 
6 and 2 tons : powered 
with petrol engines 
driving a generator which 
supplies the electric power 
for motors controlling the 
various motions; pneu- 
matic tyres; reach of 6 ton- 
Mem. 4.867448 maxes Itt 
above ground level: 20’ 


— 5-tons hand crane, radius of action 14’ 
10-tons hand crane, radius of action 20’ 

10-tons steam crane, radius of action 20’ 

30-tons steam crane, radius of action 20’ 

35-tons steam crane, radius of action 20’ 

65-tons steam crane, radius of act. 18-20’ 


Wheelbarrow 


Malayan Rail- 


ways — 
Netherlands 
Railways . . | capacity 1000 kg 
dead weight 
40 kg 
solid rubber 
tyres fitted with 
ball bearings 
New Zealand 
Gov. Railways in use 
no further 
particulars 
Norwegian State 
Railways in use 
no further 
particulars 


South African 


Railways here called 
handtrolleys 
no further 
particulars 

Soviet Union 
Railways twin axled (?) 


Non- 
powered 
platform 


capacity 2 000 kg 
platform : 
length 2 250 mm 
width 1 200 mm 
height 500 mm 
solid Continental 


j tyres 415 x 75 


TKP 


in use 
no further 
particulars 


in use 
no further 
particulars 


in use 
no further 
particulars 


Equipment for ordinary handling. (continuec 


Non-powered 
non-elevating Wheeled stillage 
trailer 
— capacity 1 000 kg 
platform : 
length 1 400 mm 
width 850 mm 
in use — 
no further 
particulars 
in use == 
no further 
particulars 


Powered truck 


with Tractoi 
fixed platform 

wis Still, tyy 

EK-ZF 

hauling cap 

10 000 | 

overall len 

2400 m 

overall wid 

1 000 mi 

overall hei 

1290 m 

radius of gyre 

3120 m 

battery : vo 

80 volt 

capacity 

98 amp/h 

in use — 

no further 
particulars 

— in use 

no furth 

particula 

— small trac 

no furth 

particula 

freight capacity :| electric tr 

2000 kg is used as tr 

speed : loaded : | and as p 

4-5 km/hour mover 
unloaded : 
10 km/h 

road clearance : 

64 mm 


Equipment for special handling. (continued) 


‘ed truck 
elevating 
tform 


Roller runway/ 


Stationary 
belt conveyor 


crane 


Miscellaneous Mobile crane Gantry crane 


mechanical 
conveyor belt 


irocars : a few belt con- = = = = 
zy capacity | veyors for trials 

00 kg 

¥ Capacity 


ibber tyres 
: voltage 
volt 

acity 

mp/hour 


— roller runway _ in use capacity 2!4 to 5 tons | capacity 10 cwt. to 2 tons 
no further no further 
particulars particulars 


— — capacity 3 and 6 tons — 


onveyor — — a different sizes = 
‘urther no further particulars 
iculars 


capacity a -non powered - jib cranes with a traverse capacity 5000 kg; 

00 kg elevating plat- of 180° : without consoles and with 
: loaded form truck lifting capacity with jib | two consoles 

m/hour - powered rider extended 2-7 tons clearance measurements : 
aded : controlled plat- volume of grab 1,5-3 m3; | width 13,0-21,9 m 
km/h. form truck forward motion 75-165 | length 7,0 - 8,6 m 
earance : meter/min. ; height 9,2- 10,8 m 

mm time rise from lowest to | speed : forward movement 
lius of highest position 1,5-2,5 | 20-60 m/min. 


‘tion of min; 
A 


Equipment for ordinary handling. ( continued 


Wheelbarrow 


Soviet Union 
Raylways . . 
(continued) 


Swedish State | - wooden barrow 
Railways . . capacity 500 kg 
ball bearings; 
radius of action 
50 m 
- steel barrow : 
capacity 
1 000 kg 
ball bearings: 
radius of action 
50 m 
- experimental: 
lumber core 
with wheels of 
plastic 


Non-powered 
non-elevating 
trailer 


loading capacity 
1500 kg 
floor : 
length 2 200 mm 
width 900 mm 
height 340 mm 
wheels: front 
pair on revolving 
ring connected 
with a drawing 
bar. At the back 
coupling device 
for coupling 
other trailers; 
removable gable- 
walls which can 
be placed either 
on short or on 
long side. 


Wheeled stillage 


Powered truck 
with 
fixed platform 


radius of gyra- 
tion of outer 
edge of platform 
2800 mm 
freight platform: 
length 2 028 mm 
width 1 140 mm 
min. height 
500 mm 
clearance gauge 
dimension : 
length 2 720 mm 
width 1 140 mm 
height 1 310 mm 
overall weight 
with accumula- 
tor : 1 500 kg 


Tractor 


petrol driy 
tractive po 
800 kg 
length 2 275 
width 1 040 
radius of gyr 
2700 m: 
weight 1 15 
tyres pneum 
front 18” > 
back 23’’ > 
engine» 
Volvo, 40 
brake: hydr 
acting on | 
back whe 
universal h 
acting on dr 
shaft 
electric eq 
ment 6 v 
battery, get 
tor and sta 
motor 

(see phot 
fig. 14 


d truck 
levating 
form 


sdge of 
orm : 
)mm 
latform : 
. 260 mm 
550 mm 
height : 
mm 
of eleva- 
25 mm 
se gauge 
sions : 
990 mm 
370 mm 
360 mm 
weight 
cumula- 
500 kg 


Equipment for special handling. (continued) 


Roller runway/ 
belt conveyor 


Stationary 
crane 


Miscellaneous 


Mobile crane 


highest elevation 7-16 m; 


- jib cranes with all-round 


traverse : 

diesel and diesel-electric; 
lifting capacities 2,5-9 ton; 
volume of grab 1 ;) m3 
speed : forward move- 
ment 100-207 m/min.; 
lifting speed : with load 
with hook 19,5-12,5-7,2 
m/min. 

with grab 58,5-50 m/min. 
- automobile crane : 

jib span of 2,5-9,0 m 
capacity 750-5 000 kg; 
with jacks 2,5-10,0 m; 
capacity 250-2 000 kg: 
length of jib 6,2-12,0 m; 
time rise jib from greatest 
to smallest span 12-30 sec; 
height of crane in moving 
position 3 400-3 575 mm 
overall length of crane in 
moving position 8 410- 
10 300 mm 

width 2 250-2 700 mm 


Gantry crane 


forward movement of 
freight 30-30 m/min. 
freight lifting 8-8 m/min. 
power electric motion: 
20-23 kilowatts 

- bridge crane with one 
hook for medium duty : 
capacity 5-10-15 tons; 
span 11-32 metres; 
elevation 16 metres; 
lifting 10-8-8 
speed : trolley 40 m/min. 

crane 80 m/min. 
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with the exception of the British Railways 
who use slat conveyors and rubber-belt 
conveyors. The answer of the Swedish 
State Railways shows that there the sort- 
ing-problem is approached from the other 
side. They namely say that it should be 
tried to reduce the number of permanent 
sorting-points and instead of this convey 
the goods as far as possible on a pallet 
straight from the receiving point to the 
outgoing wagon. This is facilitated by 
the increased use of pallets by the railway 
user and a consequently increased number 
of transports in an unbroken chain from 
producer to consumer. Also the Nether- 


lands Railways try to solve the sorting 
problem by less sorting. Only 25 % of 
the goods for transport still go via the 


Swedish State Railways 
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Sorting 


No mechanical aids. The sorting 
units are placed as near the un- 


Marcu 1958 


sorting-place. Thanks to direct palletiz- 
ing at the acceptance doors, the goods 
are directly conveyed to the wagon. ‘This 
has become possible by the co-operation 
of the clients, who tender their goods 
sorted as much as possible per « group- 
headstation ». Also clients who tender 
their goods palletized save the Netherlands 
Railways costly sorting handlings. 

The Soviet Union Railways use electric 
trucks on the sorting platforms for con- 
veyance and forklift trucks for conveyance 
and lifting. 


d) Review of equipment. 


Equipment to facilitate and accelerate 
the operations of sorting or conveying the 
parcels within the shed. 


Conveyance 


Forklift trucks, hand fork 
trucks. For distances longer 


Soviet Union Railways 


South African Railways 


New Zealand Govt. Railw. 


Eireann Railways . 


American Railroads . 


British Railways . 


Netherlands Railways . 


loading point as possible and the 
goods are carried to the sorting 
unit or conveyed on a wheel- 
barrow or hand fork truck. 

Two or three electric trucks on 
sorting platforms fork lift trucks. 
No other equipment. 


No mechanical equipment. 


No special methods. 


No special equipment. 


Slat conveyor, rubber belt con- 
veyor. 


No special equipment. 


than about 150 m, trailers should 
be coupled to fork lift trucks. 


Forklift trucks. Electric trucks. 
For greater distances trailers in 
addition to platform trucks. 


— Trains of trolleys pulled by a 
tractor. 

— Various mechanical conveyors 
including a slat conveyor 
built into the platform. 


In one modern shed trains of 
trolleys pulled by a tractor. 


Stillages in conjunction with 
Collis hand trucks. 


Tractor-trailer method at a few 
stations. 


Power trucks - stillages worked 
with elevating trucks. Internal 
cartage units. 


Forklift trucks, electric trucks 
with trailers. 
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e) Number of men, performances and 
cost. 


Very few Administrations are able to 
state the performance per man/hour. The 
Soviet Union Railways report that the out- 
put of fork lift trucks amounts to 5 tons 
an hour and that the output of the cranes 
varies from 15 to 20 tons per man/hour. 


The staff of the Indian Railways handle 
7 to 10 tons of goods in an eight-hours 
shift, which is the equivalent of approx. 
1000 kg per man/hour. Just as the 
Indian Railways the Netherlands Railways 
have not expressed their performance pei 
piece of equipment either, but for the 
total handling of the goods. For an 
average depot this performance amounts 
to approx. 1 200 kg per man/hour. 


For work with fork lift trucks the Soviet 
Union Railways have a gang, consisting of 
one operator and two or three porters and 
with cranes one driver and one or two 
porters. The estimated cost of handling 
one ton of goods is approx. 1.8 roubles; 
the actual cost lies somewhat higher. 
The British Railways supply further par- 
ticulars for some facilities : 


slat conveyor maximum 


output 20 tons per hour 


rubber belt conveyor aver- 


age output . 10 tons per hour 


power truck average output 3 tons per truck 


stillages average output . 3 tons per truck 

As a possible means of comparison it is 
added, that where primary sorting is 
involved the number of sortings is usu- 
ally from 8 to 12, but in the cases of a 
conveyor serving cartage berths directly 
the number may be greater. The average 
weight of packages (maximum | ton) is 
60-70 Ibs. No staff is employed for the 
stationary equipment. The mobile equip- 
ment is worked by one driver per machine 
per shift. As for the cost; interest, depre- 
ciation, maintenance and running cost in 
total average between 11 and 12 % of the 
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capital cost per annum for stationary 
equipment and between 25 and 40 % 
(according to hours of duty) for mobile 
equipment. 


2. For handling pallets. 


15.— What is your opinion and what 
is your experience concerning 
machines for handling pallets and 
pallet-crates 2 


a. Please list the handling equip- 
ment used and in particular 
detail : 


— their chief characteristics 
(lifting power, speed of 
transfer, radius of gyra- 
tion) ; 


— their respective roles and 
uses. 


In the case of machines 
with engines, please give the 
hourly cost of the equipment 
used (as regards power sup- 
ply, maintenances and sink- 
ing fund) in relation to the 
hourly rate of pay. 


b. Please state the reasons for 
your preference as regards the 
type of engine (internal com- 
bustion engines or electric 
motors). 


c. How often and to what ex- 


tent are the handling ma- 
chines damaged ? 
d. What improvements would 


you like the makers to intro- 
duce from the point of view 
of resistance to wear of pallet- 
movers or fork lift trucks, as 
well as in their mechanical 
design and their character- 
istics (speed, maneuvrability, 
weight) ? 
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e. For transporting pallets and with forklift trucks and handfork trucks 
pallet-crates from department and the smaller depots generally have hand- 
to department do you prefer fork trucks. At the Swedish State Rail- 
to use: ways handfork trucks are also carried in 

the local goods trains serving the smaller 

. stations. That it is not easy to introduce 

mover; poll : 

: i palletization and reach optimum results 
ARPES ERO J is shown by the observation of the Swe- 
—4@ hauled truck taking  qish State Railways that in spite of an 

several pallets ? experience of years the organization still 
What are the respective is “not perfect. Various difficulties, such 
outputs (hourly transport as a lack of space and a certain moment 
capacity) and radius of action of inertia in the adaption of new work- 
laid down in these different ing-methods are the underlying cause. 

SE The adaption and follow-up of working- 

methods are therefore still going on at 

the different depots. 


— hand or motored pallet- 


16. — b. In addition, what arrange- 
ments are used for the hand- 
ling of pallets in the trains 
serving en route stations that 


only have low platforms ? Kostnad's Coat given tn 


fusental kr}, thousands of Su, crowns fer year 
eller kr; ¥ or 3w. crowns per hour 
Vin 


Of the Administrations who have replied 


zo 

to this question the Swedish State Rail- | d se 
ways, the Norwegian State Railways, the | Ly, Do hth 
Netherlands Railways, the Soviet Union JY a 
Railways and the American Railroads YY 
already have a more or less intensive ey, ‘ | 
handling of goods with the aid of equip- #® ie, MY, 
ment for handling pallets and boxpallets. aie TA 

At the South African Railways pal- , |. ene Ly, 
letization is still in its infancy and general =| | SAY 48 we Ee 
palletization of traffic has not yet been Z pha a ee 
attempted. 10 § 


The New Zealand Government Railways 
are making trials with pallet transporters 
but have not yet acquired sufficient ex- i 
perience to go into this question further. SoS 
The Eireann Railways have only one fork | 
lift truck. 


Cost per hour 
Lim kastnod. 


The British Railways are adapting their 
sheds to modern working-methods and 
have started to use pallettrucks as well. 

Throughout transport of palletized par- 
cels traffic has not materialized in Great 100 toe $00 
Britain. ie eae To 
; 40 Hours in use per’ month | 


The Swedish State Railways began to 
use pallets in 1940. As is the case at the 
Netherlands Railways at present all larger Fig. 12. 
and medium-sized depots are equipped (III - B- 2a) 
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a) Specifications. 


Swedish State Railways. — In use are a 
total of 193 forklift trucks of different 
makes and with different capacities. Of 
these 165 are used in the goods depots. 
The type of forklift truck that has proved 
most suitable for shed work is the Hyster 
QN-ZO. 

Of this 
supplied : 


type the following data are 


lifting capacity . 900 kg 
with 380 mm centre 


of gravity distance 


length without forks 1800 mm 
width elk: vee ee 940 mm 
external radius of gyration . 1700 mm 
driving speed 22 km/h 
lifting speed . 17 m/min 
weight 1 640 kg 
This truck is three-wheeled, which, 
according to the Swedes, is of great 


importance in connection with driving on 
gangways and through wagons and for use 
in the older depots lacking space. It has 
also a low overhead clearance for the 
rider when seated (940 mm) which facili- 
tates the use in older goods wagons with 


Lifting” capacity . . : . 
Maximum elevation forks . 
Elevation speed of forks: 
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low doorways. Besides nearly 1000 hand- 
fork trucks of 2000 kg and 1200 kg are 
in use. 

In diagram (fig. 12) the annual and 
hourly cost of various kinds of forklift 
trucks can be read. As regards cost the 
Swedish State Railways add that in order 
to be allotted a forklift truck for pallet 
handling, a depot must show a reduction 
in staff which equals the annual truck 
cost. It naturally is impracticable to sup- 
ply a general rule for the introduction 
(or non-introduction )of a forklift truck. 
With the present relative cost this means 
in Sweden, that a forklift truck is em- 
ployed if the reduction in the number 
of workdays per year is calculated to cor- 
respond with at least 144 man. It is added 
that if this relatively low reduction cannot 
be reached, but pallet transports are suf- 
ficiently frequent, the shed is as a rule 
allotted hand fork trucks. 

Soviet Union Railways. — Preference is 
given to accumulator trucks with a weight 
of 0.75-1.5 tons. These machines justify 
themselves economically by a yearly out- 
put of 8-10 thousand tons and higher. 

The more specific data of the 0.75 and 
1.5 tons forklift truck are: 


1.5 tons 
2.75 and 1.5 m 


0.75 ton 
1.6 and 2.8 m 


unloaded 16 m/min 8.5 m/min 

loaded 10 m/min 5.5 m/min 
Maximum speed : 

unloaded 10 km/h 7.5 km/h 

loaded 4. Peper 8.5 km/h 6.5 km/h 
Minimum radius of gyration . 1550 mm 2100 mm 
Clearance ; 60 mm 60 mm 
Overall weight . 1660 kg and 1 720 kg 2800 kg and 2650 kg 
Dimensions of forks: 

length 750 mm 950 mm 

width 100 mm 150 mm 
thickness 25 mm 35 mm 


The cost per hour of this truck is 
approx. 14 roubles, composed as follows : 


rider’s wage, about 10 roubles 


cost of electric current . 1 rouble 
expenses for sinking fund and all 
aspects of repair . 3 roubles 


For the conveyance of one ton of goods 
over a distance of 100 m 0.5 kW is con- 
sumed (drawn from the mains). 

Eireann Railways. — The Eireann Rail- 
ways supply the following particulars con- 
cerning the employed Lansing Bagnall 
Electric pallet-truck : 
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— rider operated; 
— hydraulically operated elevating forks: 


LONG pe, pao als 2 kona ounce tS ee OO 
WIdGie ut sus, Gund © ene ecm TG 
— capacity cae” te 2 tons 
— forks from ground . Sy 24 
— lift ff AWE 


The total hourly cost of the power truck 
is approximately one shilling. The hourly 
rate of pay for a porter of three shillings 
may serve as a means of comparison. 


American Railroads. — At this Admin- 
istration pedestrian- and_ rider-controlled 
pallet trucks and pedestrian- and_ rider- 
controlled forklift trucks and  handfork 
trucks are in use. Further particulars are 
not given. 

British Railways. — At the British Rail- 
ways there is a tendency to give pre- 
ference to pallet trucks with their greater 
carrying capacity and improved reliability. 
The use of forklift trucks for pallet con- 
veyance in parcels depots is not generally 
favoured. From this might be concluded 
that the pallet equipment is only used for 
conveying the goods and not to load or 
stack them somewhere (in shed, road 
vehicle or wagon). 


Particulars of the equipment in use are: 


pallet truck: 

capacity 

speed : 
rider controlled 
pedestrian controlled 


1 ton to 2 tons 


5 m.p.h. 

8 1/2 m.p.h. 

radius of gyration: with 90° steering lock, able 
to turn in own length, which is dependent 
upon length of forks. 


These trucks are only used as a means 
of conveyance between wagons and road 
vehicles. For depots where the conveyance 
distance is in excess of, say, 200 feet, rider- 
controlled trucks are preferred, and 
pedestrian-controlled in other cases. As 
for the cost the British Railways state, 
that with power-driven equipment of this 
type the annual interest, depreciation, 
maintenance and running cost is an aver- 
age of 25 and 40 % of the capital cost, 
according to length of working period. 
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Norwegian State Railways. — Forklift 
trucks of 0.9-2 tons with petrol combus- 
tion engines are used. As a reason for 
this is given that these are lighter, faster 
and more powerful. Handfork trucks with 
a carrying capacity of 1200 kg are also 
used. No further details were supplied. 


Netherlands Railways. — ‘The exper- 
iences with forklift trucks at the Nether- 
lands Railways are quite satisfactory. So 
far only Clark forklift trucks equipped 
with petrol or diesel engines are used. 


The main characteristics of this truck 


are; 

lifting power . eee 1000 kg 
dead a Weign tam anne 1900 kg 
max. speed forward lo 6.6 km/h 
max. speed forward high 13.2 km/h 
max. speed reverse low 5.6 km/h 
max. speed reverse high 11.4 km/h 
floor clearance 76 mm 
radius of gyration . 1650 mm 
height of lift . 1870 mm 


These forklift trucks are used for con- 
veying the boxpallets and pallets and for 
stowing them in the wagons. 

In depots where the average distance of 
conveyance averages less than 50 m hand- 
fork trucks are used, because these are 
cheaper for such distances. 

Principle data of this handfork truck 
aren 


lifting power . 5 ¢ foe 1 Bes | es 
dead aweicint | meena ee 129 kg 
length of forks Se 6 we 2b em 
Overall ewWid thi yaa mee enn 720: mm 
overall length 1465 mm 
height of fork: 

down VU! tips ee eee eS 90 mm 

raised ie ee Ae a 215 mm 
wheel diameter : 

front ees tig Cel ee ae 85 mm 

TEAL 628 eS ae i ee 200 mm 


b) Reasons for preference as regards 
the type of engine. 


The answers of a few Administrations 
show that experiments with different types 
of forklift trucks are still being made. The 
struggle which is going on concerning the 
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use of electric trucks or trucks with 

internal combustion engines is developing 

in favour of the trucks with internal 
combustion engines. 

The forklift trucks used at the Swedish 
State Railways are petrol driven. For 
various reasons trials with electric trucks 
were made. ‘These, however, did not come 
up to expectations. ‘The most important 
disadvantages with these trucks were : 

— the operative period of the batteries 
between chargings is too short for the 
intensive use required in a depot; 

— the electrically driven truck is not so 
fast as a petrol-driven truck; 

— the rider’s seat of the trucks tested so 
far is too high for these to be accepted 
in the depots. 

In view of the above, the truck with 
internal combustion engine is so far con- 
sidered superior to the electrically driven 
truck and consequently the Swedish State 
Railways for the present and _ probably 
also for the near future prefer to use 
the former. 


As regards the alternative diesel and 
petrol driven trucks : the latter are con- 
sidered preferable in Sweden. For the 
Swedish State Railways the initial cost is 
lower and their life proves to be so long 
that this is considered not to be out- 
weighed by the lower operational cost of 
the diesel truck. Also the Soviet Union 
Railways have experimented with several 
kinds of trucks. At these it appeared that 
greater efficiency is obtained by the use 
of the petrol engine as compared with 
accumulator trucks. This was explained 
by the lower cost of the internal combus- 
tion engine compared with battery and 
electrical equipment. In these calculations 
the cost of building a battery recharging 
shop was also taken into account. ‘The 
disadvantage, however, was that the small 
gauge trucks with internal combustion 
engines have not as yet been found 
applicable for use within closed wagons, 
in view of the fact that no system has 
been evolved for neutralizing the harm- 
ful effects of the exhaust gases. 
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The Eireann Railways report that their 
preference of the electric truck compared 
with a truck with internal combustion 
engine was due to the following undesir- 
able features in the latter which, in their 
opinion, more than offset the slightly 
cheaper initial cost : 

— noise and vibration; 

— fumes with attendant danger of con- 
tamination; 

— oil deposits left on floors and general 
danger of damage to goods by contact 
with these deposits or the greasy parts 
of the truck itself. 


These same disadvantages are also men- 
tioned by the British Railways explaining 
their preference for battery-driven mobile 
equipment. 

The Netherlands Railways as well are 
hindered by the exhaust gases of the 
petrol engines in a forklift truck, which 
might present a danger for the rider. 


The diesel engines have only a_ nasty 
smell. In spite of these disadvantages the 
Netherlands Railways are only equipped 
with petrol or diesel forklift trucks (the 
diesels being by far in the majority) 
because so far no electric truck has been 
found with a battery of sufficient capacity 
for an eight hours’ shift. 


It appears from the reply of the Ameri- 
can Railroads that at these Administra- 
tions too preference is given to electric 
trucks. In America the trend in recent 
years is to purchase electrically powered 
equipment in preference to internal com- 
bustion equipment. 


The American Railroads produce the 
reasons which hold for the various Admin- 
istrations: practically noiseless, emit no 
fumes and while the initial capital expen- 
diture is higher, the equipment lasts much 
longer and is a great saving in main- 
tenance. 


If the Norwegian State Railways also have 
made trials with electric forklift trucks is 
not known; they say, however, that having 
to charge the batteries will make it more 
difficult to use electric forklift trucks. 
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c) Damage to the handling equipment. 


In so far as an answer was given, reac- 
tions to this part of the question varied 
widely. 

The Soviet Union Railways for instance 
only mention the platform trucks and say 
hereof that serious damage has not been 
met with in the course of work. Exper- 
ience gained in Russia shows that platform 
trucks last 7 to 8 or even more years. 
Besides they require only slight main- 
tenance and major repairs during that 
time. 


The Eireann Railways have about one 
year of experience with the power truck 
and during that period it has gone out of 
order only once as a result of the rubber 
tyre coming loose from the drive wheel. 

The observations of the Netherlands 
Railways and the Swedish State Railways, 
however, sharply contrast with these 
favourable judgements. 


The Netherlands Railways say that the 
trucks are often damaged and sometimes 
very severely. In quite a number of cases 
they have fallen off the platform. In 
other cases the forks collided with heavy 
boxes with damaged tilt cylinders and dif- 
ferentials as a result. 


The Swedish State Railways have exper- 
ienced that more damage than may be 
considered normal has been sustained by 
the steering equipment and the braking- 
system and by the pneumatic tyres on the 
steering wheels of a forklift truck of a 
certain make and by the gear box and 
the crank axle of the engine in forklift 
trucks of another make. 


The British Railways only say that pal- 


let trucks are more susceptible to damage 
than power trucks. 


d) Improvements in the equipment. 


Wishes as regards the improvement of 
existing equipment practically always re- 
main. If one wishes to improve a certain 
system, often the equipment will have to 
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be adapted also. The few Administrations 
who have replied to this question conse- 
quently could not escape this necessity 
either. 


The wishes of the Swedish State Rail- 
ways and the Netherlands Railways in 
general run parallel. Both Administra- 
tions are still looking for an electric truck 
with performance and data almost identical 
with the types now employed and with a 
longer operational time between two bat- 
tery chargings than of the present electric 
truck. If it were possible to procure such 
an electric forklift truck at a reasonable 
price, this would be preferable for the 
depot work to a truck with internal com- 
bustion engine. Besides this electric truck 
the Swedish State Railways are looking 
for something for their smaller depots, 
which might be described as a powered 
pallet lift truck. The pallet trucks that 
have been tried were not suitable because 
these do not surmount the differences in 
level which generally exist between plat- 
forms and wagons. The pallet trucks are, 
moreover, sO expensive, that it is often 
more economic to procure a forklift truck. 
A cheap motor-driven pallet lift truck 
would, also in the opinion of the Nether- 
lands Railways, facilitate the handling of 
pallets at smaller stations and might also 
be a suitable auxiliary aid in depots 
where at present forklift trucks are used for 
internal conveyance. 


The Soviet Union Railways are of an 
opinion that their platform trucks from 
the point of view of their use for loading 
and unloading pallets in covered wagons 
are in serious need of improvement, such 
as increased manceuvrability, decrease of 
weight, improvement of conditions for the 
operation and the provision of preventive 
equipment against overloading. 


The Eireann Railways are very satisfied 
with the truck they employ. In view of 
the rather big dimensions of the stillages 
the standard forks of 36” are replaced by 
forks of 48”. 


The British Railways only say that they 
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consider the general design of the pallet- 
trucks unsuited to normal parcels opera- 
tions. 


e) Choice of equipment for the internal 
conveyance of pallets; performance. 


The Swedish State Railways are of an 
opinion, that operation with forklift trucks 
is the prevailing method. The handfork 
trucks are used as a complement to fork- 


franshipment ‘shed| . 2. .< 
local and transhipment shed 


At the Netherlands Railways conveyance 
is also principally performed with forklift 
trucks. Only in one large shed also elec- 
tric trucks with trailers are used. Con- 
veyance at very short range is performed 
with handtrucks. Performance data of 
conveyance only cannot be given because 
besides conveying the forklift trucks also 
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lift trucks or to wheelbarrow conveyance. 

The Swedish State Railways do think, 
that for longer distances forlift trucks and 
trailers should be used, but in view of 
the available space this cannot be put 
into effect. The performance is subject 
to the distance to be bridged, relative 
freedom of passage, organization of the 
work, etc. 

To illustrate this, data have been col- 
lected in two depots : 


Average length Average number Average number 


of conveyance. of parcels of conveyed parcels 
per pallet. per truck/h. : 
125 metres 6 75 
80 metres 10 85 


execute the loading in the wagons. Of the 
means of conveyance: hand or powered 
pallet truck, forklift truck and a hauled 
truck taking several pallets, — mentioned 
in the question — the Soviet Union Rail- 
ways prefer the forklift truck. Performances 
of the forklift truck are not supplied, but 
of the platform truck without trailers it 


Fig. 13. 
Trailers for unloading containers 
(Ill - B- 28), 


Swedish State Railways : 
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is reported, that at an operating distance 
of 25-100 m the output attains about 
16-25 tons an hour at a lifting capacity 
of the machine of 0.75 tons and 27 - 40 tons 
an hour at a lifting capacity of one ton. 

The British Railways give as their view 
that power-operated pallet-trucks are more 
economic than other types of appliance 
in depots where pallets are used. Hand 
pallet trucks are occasionally used for very 
short distances. Conditions are so varied 
that no reliable information can be fur- 
nished as to output. 


The Eireann Railways have preference 
for a powered pallet truck. 


f) Equipment for handling pallets on 
low platforms. 


Replying to the latter part of ques- 
tion 16, the Swedish State Railways say 
that in respect to ordinary parcels traffic, 
this question is not relevant to Sweden, as 
this traffic is loaded and unloaded exclu- 
sively on and from high platforms. This 
problem does arise, however, in connection 
with the transport of fast traffic to inter- 
mediate stations. To unload this traffic, 
the Swedish State Railways use handfork 
trucks and forklift trucks. Goods to and 
from intermediate stations with low plat- 
forms are, however, as a rule loaded in 
small containers, provided with wheels 
and therefore easy to move. To unload 
the containers trailers are used with floors 
which can be elevated and lowered. The 
type shown in figure 13 is now being 
procured. 


The American Railroads say that no 
pallets are handled in wagons of trains 
serving en route stations. 


CHAPTER IV. 
PROBLEMS INHERENT 
IN DISTRIBUTION (*). 


1. Vehicles and other equipment. 


17.—=In the large towns, are the vehi- 
cles used for collection and deli- 
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very at clients’ premises of special 
kinds according to the nature of 
the traffic? (small parcels, ordin- 
ary parcels, very heavy parcels). 

What equipment is used to 
make it possible to collect or 
deliver heavy parcels to clients 
who have no loading platform 
(large units, pallets, small con- 
tainers). 


From their replies it can be concluded 
that following Administrations have no 
own collection and delivery service : 


— the East African Railways, Indian Rail- 
ways, New Zealand Government Rail- 
ways, Soviet Union Railways and the 
Swedish State Railways. 


In these cases collection and delivery 
are left to contractors, local carriers or to 
a special « motor-transport organization » 
(Soviet Union Railways). 

At the East African Railways a collec- 
tion and delivery service, however, is on 
the programme. 

In one individual case (Indian Railways) 
it is mentioned that the contractors use 
motor vehicles for the transport of pack- 
ages from and to the railway. 

The other Administrations do not men- 
tion the character and kind of vehicles, 
used by the contractors, local carriers, etc. 

At the Administrations who do possess 
collection and delivery services of their 


own, viz. the British Railways, Eireann 
Railways, Malayan Railway, Netherlands 
Railways, Norwegian State Railways and 


the South African Railways there still 
remains a great difference in the kinds of 
vehicles, the services rendered and_ the 
accommodation the clients are supposed 
to have (loading platform, etc:): 


a) Vehicles. 


The Swedish State Railways as a rule 
use ordinary lorries, in the centres of 


(*) By distribution should be understood the 
Operation of collection from and delivery of 
parcels to client’s premises. 
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larger cities, however, horse drawn vehicles 
are often used, as these can move about 
more easily there. For the collection and 
delivery of heavy parcels lorries equipped 
with cranes are employed. 


The South African Railways have pur- 
pose-built covered parcels lorries for the 
delivery/collection of small parcels which 
are normally confined to city centres. 
Heavy parcels are picked up and collected 
with semi-trailers with carrying capacities 
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are provided for parcels susceptible to 
damage by wet >. 


At the East African Railways measures 
are taken for the organization of an own 
collection and delivery service; provisions 
have been made for the use of articulated 
vehicles. ‘Trailers will mostly be of 3-tons 
and 6-tons capacity with a small number 
of special trailers, e.g. drop frame, semi 
drop frame and pole trailers for special 
loads. 


Lirgeg, VE 
(III - B- 1a, list) 


varying from 5 to 10 and 15 tons. These 
semi-trailers are placed at the client’s for 
loading or unloading and no railway per- 
sonnel is in attendance whilst this work 
is done. Ordinary consignments are usu- 
ally delivered and collected by semi-trailers 
while straight loads comprising commo- 
dities such as sugar, cement, etc. are 
delivered by rigid vehicles with a 5 tons 
carrying Capacity. 

The British Railways have as standard 
equipment small semi-trailers of 3 tons. 
These are mostly not covered as reporter 
thinks to be able to derive from the 
observation that « Special covered trailers 


The Netherlands Railways for normal 
goods make use of covered vehicles with 
a load capacity of 1 1% tons (fig. 15). 
For goods, which owing to their volume 
or weight cannot be carried in these vehi- 
cles, lorries of 4 tons capacity, also covered, 
are employed; uncovered vehicles of larger 
sizes with capacities of 4 and 5 tons are 
used for collecting palletized goods; these 
lorries are covered with tarpaulins, if 
necessary (fig. 16 and 17). ‘This is done 
for those clients who take part in the 
pallet exchange. 


The Eireann Railways have general 
purpose vehicles suitable for all types of 
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Fig. 15: 
Van Gend & Loos. Commer 1.5 t. 8.5 m3 (approx. 300 cubic feet) nett delivery van at 


Amsterdam depot; 375 of these were put into service in 1957, another 150 will follow in 1958. 
(IV - 1a) 


Tiga iG: 
Van Gend & Loos. DAF A 1300 C 406 lorry (petrol engine, 


4 3/4 t in VGL- service) for collection of palletized consignments 
(IV-la, V-B-4b). 
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Fig. 17, 

Van Gend & Loos. DAF A 1100 C 406 lorry (petrol engine, 41/2 t 
in VGL-service) with 1 t crane of S.A. Etablissements Cl. 
Bonnier, Courbevoie (Fr.), for collection and delivery of palletized 
consignments (IV-la, V-B-4b). 


Hig. 1s. 

Van Gend & Loos. DAF A 1100 C 406 lorry with 1 1/2 t hydraulic 
crane of Forslund & C2, Skelleftea (Sweden), for collection and 
delivery of palletized consignments and heavy packages. The crane 
jib is made of flat oval telescopic tubes; lifting capacity 1500 kg 
(30 cwts) at 1.66 m (5'6”), 800 kg (16 cwts) at 2.60 m (8'6”), 
500 kg (10 cwts) at 3.60 m (11’ 10”). (iV= la, b;) Vi= B= b:) 


vs 
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parcels traffic. For extremely heavy goods 
there may be no alternative to providing 
the services of a mobile crane for which a 
special charge is made. 


b) Other equipment. 


The American Railroads have no special 
equipment as collection and _ delivery 
tariffs require the consigner or consignee 
to have a loading or unloading platform. 
Also most clients of the British Railways 
have both platforms and equipment for 
dealing with heavy goods. 


Both the Swedish State Railways and 
the Norwegian State Railways have equip- 
ped some lorries with cranes of 114 tons 
lifting power. These are very useful for 
the transport of small containers. 


The Netherlands Railways as the Eire- 
ann Railways mostly employ simple appli- 
ances such as loading boards, etc. To 
unload small containers the Netherlands 
Railways use a handwinch. 


At present, however, experiments are 
made with two types of small cranes of 
French and Swedish make with which 
small containers can be loaded and un- 
loaded. These cranes are also suitable for 
loading and unloading boxpallets (fig. 17 
and 18). 


The Eireann Railways in some cases 
use a two wheeled float with a very low 
floor though these vehicles, while they are 
held available at large depots, have only 
a limited use for general delivery work 
and are not used as a regular feature. 

Neither the Malayan Railway nor the 
South African Railways have special equip- 
ment. ‘The latter because at their Admin- 
istration loading and unloading is the 
client’s task. 


2. Transfer from shed to cartage ve- 
hicles. 


18.— How are parcels transferred from 
the goods shed to the cartage 
vehicles ? 
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Only one Administration and then only 
very summarily indicates the way goods 
are tranferred from the shed to the 
cartage vehicles. At answering question 12, 
this subject has been gone into further. 


a) Synchronization of opera- 
tions : 


a. Is this operation synchro- 
nized, in other words: 

— does any delay in un- 

loading wagons instant- 

ly become an obstacle 


to punctual carrying 
out of the delivery 
service 2 

— inversely, does any de- 
lay in the collecting 


service at once affect 
the loading and _ pre- 
paratory work of get- 
ting the trains ready 
for despatch ? 


At most Administrations this operation 
is synchronized. Delays in the collection 
service as a rule do not affect the depar- 
ture of the trains. 


At the Netherlands Railways the trains 
arrive during the night and the goods are 
mostly delivered at the clients the day 
after their despatch. Delays at arrival 
consequently affect the delivery service. 
In many cases the delivery service makes 
more than one round a day. Every delay 
of the trains does not imply that the goods 
are delivered a day later. The collection 
and delivery of the goods has not been 
standardized at the Swedish State Railways, 
but has been organized in accordance with 
local conditions and resources. 


The further reply is based on one of 
the largest goods depots. The goods are 
delivered twice a day (by a private firm), 
as a rule at 8.30 am. and 1.00 p-m. 
Incoming wagons are unloaded between 
6 am. and 2 p.m. Unloading and delivery 
are not synchronized, and parcels which 
are not unloaded in time for the earliest 
delivery are left for the next one. 


oe 
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The collection of the goods is also car- 
ried out twice a day by the same vehicles 
which deliver the goods and in connection 
with the delivery. Before leaving the 
railway shed the delivery man is informed 
of the addresses at which he is to collect 
goods. 


The loading of the outgoing wagons 
goes on till 10 p.m. Marshalling begins at 
5 p.m. The collected goods are as a rule 
despatched on the same day. There is no 
synchronization of the collection of par- 
cels and their being loaded into the 
wagons. 


The loading of wagons at the Soviet 
Union Railways is done in conformity 
with a « calendrical graph ». The cartage 
of goods is done well in advance; to 
ensure this the time of delivery to the 
goods shed is indicated when the visa is 
granted for the waybill. 


Failure to deliver the goods to the 
goods shed in time may affect their time 
of despatch, but not the departure of 
trains which are made up of other wagons 
besides those carrying parcels traffic. As 
a rule such cases do not occur. 


The South African Railways write that 
to save kilometres and to avoid that more 
than one vehicle run to the same client, 
it is mecessary to make up loads in 
directional order or in zones. This 
requires that the checkers (depot staff) 
have a number of empty trailers or semi- 
trailers available at the depot on which 
the loads are to be assembled. ‘The con- 
signments are conveyed to the respective 
vehicles by wheelbarrows. Small consign- 
ments destined for clients throughout the 
city area are collected from the various 
checkers’ sections by depot vehicles and 
conveyed to a sorting area where they are 
sorted into zones to obviate light mileage. 


To operate the cartage fleet efficiently 
the work is done with trailers and semi- 
trailers and the delivery service should at 
least be one day in arrear of the goods- 
shed working. Unless this is adhered to, 
the cartage services cannot be promptly 
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supplied for the reason that « in bond » 
traffic and traffic received at the depot by 
rail without covering documents etc. can- 
not be loaded. 


Set times are laid down for drawing 
loaded wagons from particular sheds in 
order that trains may be marshalled. ‘This 
applies in particular to perishable and 
express traffic and any delay in collecting 
such traffic from clients’ premises must 
necessarily react adversely on the depart- 
ure of trains. When daily collections are 
made, preference is given to perishable and 
express traffic to ensure that it reaches 
the depot in good time. 


The Malayan Railway writes that con- 
veyance from the goods shed to the cartage 
vehicles is performed with handfork trucks. 
This operation is not synchronized. 


At the New Zealand Government Rail- 
ways this transport is done with wheel- 
barrows. Heavy lifts may be made by 
mobile crane, overhead gantry crane, over- 
head traverser (hand operated) or fork- 
lift truck. The operations are not syn- 
chronized but generally speaking cartage 
men regulate their operations to suit the 
availability of loading. 

The conveyance of the packages from the 
shed to the cartage vehicles is done manu- 
ally at the Eireann Railways. There is a 
good co-ordination between the shed 
operations and the collection and delivery 
service and every noticeable delay in the 
regular flow from either section will have 
a corresponding adverse effect on the 
other, which in the one case will turn out 
in a later delivery and in the other case 
in a retarded loading of the railway 
wagons and possibly overdue departure of 
the goods trains. 


At the American Railroads both incom- 
ing and outgoing operations are syn- 
chronized. 

British Railways. — Operations of load- 
ing cartage units are synchronized with 
those of unloading the wagons and this is 
facilitated by the system of pre-loading on 
semi-trailers. It is clear, they write, that 
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delay at unloading the wagon has an 
immediate effect upon the loading of the 
delivery vehicles. 

The method of direct loading ensures 
that the maximum amount of collected 
parcels are loaded into wagons, irrespective 
of time of train departure. 


At the Norwegian State Railways delay 
in unloading the wagons is to a certain 
extent an impediment for a_ punctual 
execution of the delivery service. If the 
delay in the collection service is limited, 
then this does not affect the operation of 
trains. 


The Indian Railways state that in places 
where the collection and delivery services 
are performed by contractors, there is an 
adequate time lag between the unloading 
of parcels and their removal for delivery 
and between their arrival at the depot 
and the time of despatch by train. No 
special attempt of synchronization has 
been necessary. 


b) Preparations, by depot staff. 


b. How are the parcels grouped on the 
platform by the depot staff in order 
to facilitate loading them into the 
cartage delivery vehicles ? 


Spreading the goods in zones and stor- 
ing them on sections according to zone as 
done at the Netherlands Railways is 
executed in about the same manner by 
the Swedish State Railways and the South 
African ~Railways, by the American Rail- 
roads and the Norwegian State Railways. 

Of said Administrations, the goods are 
loaded by the drivers in order of delivery 
round at the South African Railways and 
the Netherlands Railways. 

The Norwegian State Railways do not 
indicate this but state that the goods are 
not sorted in delivery order for the 
delivery vehicles. Here the goods are 
probably loaded by the drivers as well. 

The American Railroads reply that at 
some places the chief despatcher for the 
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delivery company arranges the bills in 
sequence for loading on the vehicle. At 
some stations railway employees perform 
this loading operation; at other stations 
the lorry-driver assists the railway em- 
ployees and again at other stations the 
lorry-driver solely performs the loading 
operation. 


The Soviet Union Railways reply that 
in order to speed the delivery of goods 
to clients, goods are stored in accordance 
with the delivery schedule, but in certain 
cases and in certain regions they are deli- 
vered to important clients and city districts. 


The New Zealand Government Railways 
reply: parcels are stacked in bays, usually 
in those nearest to the wagons being 
worked at. In cases of large volumes of 
traffic for one consignee, special bays are 
reserved. 


At the Eireann Railways the parcels are 
placed on the shed platform as close as 
possible to the point for re-loading on to 
the delivery vehicle but beyond this in the 
preliminary stacking on the shed platform 
sorting does not go further than keeping 
together traffic in large volumes for certain 
consignees. 


At the British Railways parcels are not 
grouped. Pre-loading of delivered traffic 
obviates grouping of parcels on the plat- 
form. 

The Indian Railways write that packages 
for the delivery service are separated and 
kept in one group by the goods shed staff, 
even while unloading. Further sorting to 
facilitate delivery is done by the staff of 
the delivery contractor. 


c) Preparations by collection service. 


— Inversely, what preliminary sorting 
is done by the collection service 
before the parcels are handed over 
to the railway ? 


In general this question has not been 
answered very detailed either. 


At the South African Railways as well 
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as at the Eireann Railways there are 
several sections in the shed. The collec- 
tion service has to deliver the appropriate 
goods at every section. The driver while 
collecting goods endeavours, as far as pos- 
sible, to group the sections on the vehicle 
to correspond with the sections in the 
goods shed to facilitate unloading. 


At the Swedish State Railways — on 
the contrary — there is a special bay in 
the shed for outgoing goods. Here the 
driver has to sort the parcels according 
to sender to facilitate the marking of the 
waybills. 

The British Railways do nothing beyond 
what can be done by driver whilst collect- 
ing his load. They do not go into the 
subject any further. 


At the Indian Railways and American 
Railroads the driver loads the consign- 
ments indiscriminately on his vehicle. The 
American Railroads further add that upon 
arrival at the station, the bills are turned 
over to railway employees, and here again 
the unloading of the consignments from 
the road. vehicle may be performed exclu- 
sively by railway employees, or the driver 
may collaborate with the railway em- 
ployees, or the lorry-driver may solely 
perform the unloading from the lorry to 
station platform equipment. 

The Netherlands Railways accept the 
goods at one point in the shed. The col- 
lection service already groups the goods 
according to destination (« group-head- 
station ») as much as possible. In co- 
operation with the clients this preliminary 
sorting goes rather far. Within the frame- 
work of the pallet exchange which a.o. 
aims at having the goods undergo fewest 
possible handlings, it is even necessary 
that already at the clients the goods are 
sorted per < group-head-station ». This 
is done to make the effect as favourable 
as possible. At those clients where the col- 
lected goods are already palletized it is 
aimed at to load in one box or one pallet 
only goods for the same « group-head- 
station » of destination. 
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There will naturally always remain 
« miscellaneous » pallets with goods for 
various destinations. It is tried to keep 
their number as small as possible as these 
goods have to be sorted by the shed staff, 
which means additional work. 


The Soviet Union Railways reply that 
sub-grouping is carried out when a visa is 
eranted for the waybill. The days for 
loading for separate destinations are also 
fixed at this point. There are also sub- 
grouping sheds. In the latter the goods 
are grouped according to destinations 
under the organizational plan for parcels 
traffic. Such sheds are scattered about 
the towns and are served by transport 
despatch offices. 


d) Loading of vehicles by depot staff. 


c. If the depot staff also load the 
cartage delivery vehicles : 

— is such loading based on a per- 
manent programme or according 
to the instructions given by the 
delivery van driver ? 


Only the British Railways reply: the 
depot staff load cartage vehicles according 
to a permanent programme. 

From what the Soviet Union Railways 
write cannot be clearly gathered if loading 
is based on a permanent programme. 
They do say that the personnel of the 
goods shed is employed in loading the 
goods on the vehicles, but this may also be 
done by the client. In any case railway 
checkers ensure the correct disposal of the 
goods. The drivers are responsible for 
the correct positioning of the goods in the 
vehicles if they at the same time act as 
consigners or specialized agents for the 
clients. 


At the South African Railways and also 
at the Netherlands Railways small con- 
signments are not loaded before the docu- 
ments are sorted in round’s order. At 
both Administrations large consignments 
are loaded by shed personnel though 
reporter is inclined to think that this 
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more often occurs at the South African 
Railways than at the Netherlands Railways. 

At the South African Railways each 
checker is supplied with a map of the 
town or city on which the loading zones 
are indicated. Checkers load the semi- 
trailers in accordance with these zones. 

The Eireann Railways observe that : 
Staff engaged on this type of work gener- 
ally have long experience and though it 
is true in the final analysis to say that 
the loading of vehicles is according to the 
instructions of the driver, in fact the work 
is expedited by the preliminary sorting on 
the shed platform and in the selection of 
items for delivery by the shed platform 
staff who assist the driver in the actual 
loading. The Swedish State Railways 
reply that the railway staff assist the road 
carrier with loading and unloading accord- 
ing to his instructions. And at the Nor- 
wegian State Railways the goods are loaded 
by the driver and his assistant. 


— or again, if the shed staff does 
not load according to a definite 
programme, is the loading done 
in such a way that the driver can 
control the loading by sight (for 
instance by spreading the parcels 
in a single layer on the floor of 
the vehicle) ? 

Except from the Netherlands Railways 
no replies have been received. This ques- 
tion naturally does not apply to all 
Administrations but apart from that it is 
possible that difference of opinion prevails 
about « permanent programme >». 

At the Netherlands Railways this ques- 
tion only has reference to very large con- 
signments which are loaded direct on the 
road vehicles by the shed staff. If these 
consignments consist of many packages, 
control by the driver is scarcely possible. 


3. Checking by the driver. 


19.— How are the invoices, waybills 
and other documents sent 2 


On account of the confusing translation 
of the French « transmis » into « sent » 
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partly replies were given which are not to 
the point here. 


— Does the driver check the par- 
cels by this means, especially 
when the cartage delivery 
vehicles are loaded by the 
shed staff ? 


A few Administrations enter somewhat 
further into this question and in short 
tell something of the clerical work. The 
Swedish State Railways reply: While un- 
loading the railway vans the goods are 
checked against the consignment notes. 
The parcels to be delivered are deposited 
in a place intended for the purpose. The 
consignment notes are sent to the station 
office where the freight and other charges 
are checked or calculated and entered on 
the consignment note. The charges due 
to the road carrier are entered on a slip 
in two copies. One copy of the slip with 
the corresponding consignment notes is 
given to the road carrier, the other copy 
of the slip is kept by the railway. 

At the end of his delivery shift the road 
carrier's driver hands over the sum cashed 
to his firm who in their turn send the 
railway a cheque for the amount. The 
road carrier’s slip, receipted cons. notes, 
possible unreceipted cons. notes and goods 
which could not be delivered are returned 
to the railway and checked against the 
railway’s counterslip. At transfers between 
the Railway and the Road Carrier goods 
and consignment notes are always checked 
with each other in the presence of repre- 
sentatives for both parties. 

The Soviet Union Railways reply to this 
question : 

If the tare is in good order, the goods 
are handed over to the consignee or his 
agent according to the number of packages 
without checking the weights. If it is 
found necessary to check the number of 
packages or the condition of the tares this. 
is done in the depot by the consignee 
before loading on the vehicles. 

At the South African Railways full 
trailer loads for one consignee are loaded 
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in the absence of any driving personnel 
and when they are delivered, the driver 
obtains a « not checked » receipt from 
the client. It is the client’s responsibility 
to advise the depot of any discrepancy 
within a stipulated time. Im so far as 
semi-trailers are concerned these are loaded 
in the presence of the driver and each 
parcel is checked by him on delivery or 
collection. In regard to « city smalls » 
these are also checked in and out of 
vehicles by the driving personnel. 

The Netherlands Railways. If a delivery 
vehicle is loaded by the shed _ personnel 
(large consignments) a check with the 
documents in most cases is not possible. 

If the delivery man performs the load- 
ing himself, he loads the goods in order 
of the documents. At the Eireann Rail- 
ways a separate delivery docket for each 
consignment is prepared from the invoice 
at the receiving station, and a delivery 
sheet is prepared from the dockets for the 
consignments loaded. The invoices are 
never used by the driver as a check on 
parcels loaded on delivery vehicles. 

At the American Railroads the lorry- 
driver is provided with the delivery receipt 
and the freight bill for consignments in 
delivery service, and he checks the parcels 
when delivered to the consignees from 
these documents. 

As the Swedish State Railways, the 
Indian Railways also have a contractor for 
the delivery of the goods. With regard 
to delivery of consignments at client’s 
premises by the contractor a delivery sheet 
is prepared by the shed staff, two copies 
of which are handed over to the represen- 
tative of the contractor who, in some cases, 
is the driver of the cartage delivery vehi- 
cle and, in others, a separate person accom- 
panying the vehicle. The representative 
of the contractor takes over the consign- 
ments for delivery, after tallying them 
with the delivery sheet. ‘The contractor 
collects the freight and the railway receipt 
before delivering the consignments and 
obtains the signature of the consignees in 
the appropriate column of the delivery 
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sheet. One copy of the delivery sheet, 
along with the collected railway receipts, 
is handed over at the shed at the close 
of the day. The money collected is remit- 
ted by the contractor at the depot or into 
a bank, as mutually arranged. 


At the Malayan Railway and the Nor- 
wegian State Railways checking of goods 
and waybills as a rule is done by the 
driver. 


At the British Railways the driver accepts 
the load as prepared by the platform 
checker. 


4. Apportioning of responsibility be- 
tween shed staff and delivery service. 


20. — How is responsibility apportioned 
in the case of loss or damage ? 
Does such apportionment de- 
pend on the formula adopted for 
the transfer of the parcels ? 


This question has been interpreted dif- 
ferently. Most Administrations have under- 
stood the question to concern the Admin- 
istration’s liability towards third parties 
(consigners, consignees, contractors for the 


collection and delivery service). The 
meaning was: the apportioning of res- 
ponsibility between the shed staff and 


the staff of the collection and delivery 
service. This meaning could have been 
understood by the fact that the question 
was entered in Chapter IV and its conse- 
quent connection with the preceding ques- 
tions, in particular the latter parts of 
questions 18 and 19. As in substitution 
of « Administration’s own staff », « the 
contractor » may be read, besides the 
answer of the Netherlands Railways only 
those of the Indian Railways and _ the 
Swedish State Railways can be considered 
for mention. 


At the Netherlands Railways in general 
the delivery-man himself is responsible if 
damage or loss were not perceived at load- 
ing. If the delivery man has not per- 
formed the loading himself (pre-loaded 
large consignments) then owing to the 
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impossibility of control at taking over by 
the delivery man, nobody can be held 
responsible. A 

The Indian Railways reply that in the 
case of consignments collected by the 
contractor from clients’ premises for book- 
‘ing by rail, these are checked by the 
shed staff before being taken over from 
the contractor and any damage, etc. 
noticed at this stage becomes the con- 
tractor’s responsibility. 

As regards consignments delivered by 
the contractor at the clients’ premises, the 
contractor, when taking these over from 
the shed staff, checks them and ensures 
that particulars of damage, shortage, etc. 
are duly entered in the delivery sheet. 
The contractor is responsible for any 
shortage, damage or loss, other than that 
entered in the delivery sheet. 

According to the rules of the Swedish 
State Railways : the party who has received 
the goods is responsible for same. For 
visible damage to goods, the party who has 
received same without protest, is respon- 
sible. 


CHAPTER V. 


PROBLEMS CAUSED BY THE GE- 
NERAL PALLETIZATION OF 
THE PARCELS TRAFFIC. 


A. General. 
1. Application of pallet-systems. 


21.— What is the present position 
of your Administration as 
regards palletization? Give 
details concerning the volume 
of equipment concerned (num- 
ber of pallets, pallet-crates, 
pallet - movers, forklift trucks, 
CLGa)e 


a) Present position. 


As every mechanization of operations is 
influenced by the ratio between the levels 
of wages and prices, at the introduction 
of palletization by the Administrations the 
ratio between the cost of a man/hour and 
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the cost of a forklift truck plus pallets per 
hour will also have been a subject of 
consideration. Palletization might there- 
fore be expected to have advanced farthest 
in countries with a relatively high wage 
level, in other words with a high standard 
of living. Such expectations prove to be 
only partially realized. Wholly in accord- 
ance with these are the replies of the 
Indian Railways, the Malayan Railway 
and the East African Railways, that goods 
are not transported palletized by their 
Administrations. The latter Administra- 
tion consequently points out that at the 
present relatively low cost of labour, em- 
ployment of mechanical handling equip- 
ment cannot be economic. In the more 
industrialized countries, on the contrary, 
palletization has been worked upon or is 
thought of, but general palletization has 
been reached scarcely anywhere. 


As already mentioned in the question- 
naire, general palletization is understood, 
above all, to be palletization covering the 
whole chain of transport from one end to 
the other and including as far as possible 
both consigners and consignees. 


The New Zealand Government Railways 
have recently commenced trials with pal- 
letization. In South Africa _palletization 
is (as yet) in its infancy, as is stated by 
the South African Railways, at which 
Administration general palletization of 
traffic has not yet been attempted. How- 
ever, in this country palletization of cargo 
in harbour sheds has been in vogue for 
some time; palletization begins and ends 
there at unloading respectively stowing in 
the hold of the ship. The transportation 
by rail of pallet loads is chiefly confined 
to traffic from and to private sidings. 
Besides, palletization is practised at cer- 
tain inland transhipment depots in order 
to conserve stacking space and to ensure 
a quick release of wagons. 


The Soviet Union Railways state to 
have examined three variants of the use of 
pallets for facilitating and speeding up 
the transport and sorting of parcels traffic. 
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These three variants are: 


variant | : transportation on pallets cover- 
ing the entire distance from 


consigner to consignee; 


variant 2 : transportation on pallets from 
consigner to and _ included 
storage in the railway shed, 
stowing in the wagon and 
transport without pallets, and 
transport on pallets from 
wagon to consignee; 


variant 3 : delivery of the goods to the 
despatch depots without pallets, 
placing these on pallets for 
storage at the time of accept- 
ance until the loading into 
wagons, transportation of the 
goods in the wagons without 
pallets (« by existing me- 
thods »), placing on pallets on 
unloading tor storage on same. 
until distribution and delivery 
of the goods to consignee with- 
out placing on pallets. 


The first variant, i.e. general palletiza- 
tion, was admitted to be the most expe- 
dient and is gradually developed, but is 
not yet widely used. The third variant is 
usually adopted in the majority of railway 
sheds. The clients also use pallets and 
forklift trucks in their warehouses, in some 
cases in far greater numbers than in the 
goods depots. Palletization at the Soviet 
Union Railways still is, however, of an 
experimental character. 


It is efficient for the further description 
of the present position to mention a 
fourth variant here, which at some Admin- 
istrations makes up the principal form of 
pallet use. Reporter would like to des- 
cribe this as follows : 


variant 4: palletization of the packages 
on acceptance in the forward- 
ing sheds, conveyance in the 
sheds and transportation in the 
wagons on pallets and delivery 
of the goods to consignee 
without the use of pallets. 
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At the British Railways the above-men- 
tioned variant | is only exceptionally put 
into practice, although facilities are of- 
fered to traders for conveyance by rail 
of parcels on pallets. A small amount of 
goods are carried on flat pallets or in 
boxpallets for part of the journey either 
by rail or road where it is advantageous 
to do so. At some 40 goods depots vari- 
ant 3 is practised. so with pallets as a 
medium of conveyance between wagons 
and cartage units. 


The Eireann Railways state not to have 
embarked upon a palletization programme. 
At the American Railroads every railroad 
is equipped to handle palletized traffic. 
Though the railroads encourage palletiza- 
tion, very little tonnage is handled accord- 
ing to variant 1. Besides, as mentioned in 
Chapter III, conveyance in recently built 
sheds is mechanized by the American Rail- 
roads by means of overhead or underfloor 
chain conveyors. 


The Norwegian State Railways use pal- 
lets exclusively for conveyance in and 
transportation between the sheds, conform- 
ably to variant 4. At this Administration 
the pallet was introduced in 1949. From 
the reply of the Swedish State Railways 
can be gathered that variant 1 is seldom 
practised though palletization as a means 
of internal conveyance has been in practice 
on a large scale upwards of ten years. 
Variant 4 predominates instead. 


The pallets are not stacked in the 
wagons but are nearly always loaded in 
one layer. In Sweden there is, however, 
a great interest in palletization, which is 
demonstrated by the use of approximately 
one million (flat) pallets in this country 
only. In view of this and of the growing 
interest in the use of the pallet in the 
unbroken transport chain and in_ the 
formation of pallet pools the Swedish 
State Railways expect a markedly increas- 
ing use of pallets also for external trans- 
port. 


Of the Administrations from whom 
replies have been received, the WNether- 
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lands Railways together with the Swedish 
Railways have proceeded farthest with 
general palletization. At the former who, 
as mentioned earlier, have charged their 
subsidiary company Van Gend & Loos 
with the handling of parcels traffic, pal- 
letization as is the case in Sweden, is the 
common procedure. 


Also in the Netherlands only a small 
part of the parcels traffic is so far offered 
for transportation palletized and on arrival 
is transported likewise from the shed to 
consignee. 


The general procedure is that the par- 
cels, in so far as these are suitable, are pal- 
letized at the time of acceptance, and are 
unloaded from the pallets not earlier than 
for sorting in the destination depot after 
which they are delivered unpalletized. 
The pallets are stacked in the wagons. 
The number of consigners with whom an 
agreement for pallet-exchange is entered 
into is, however, gradually increasing. It 
will be clear that the more often tran- 
shipments have to take place, the greater 
the advantages of palletized parcels traffic 
in the wagons will be. At the Nether- 
lands Railways, however, transhipment 
from wagon to wagon is of rather infre- 
quent occurrence, which a.o. is due to the 
rather great density of traffic. That 
nevertheless palletization has proceeded 
farthest at this Administration may have 
been caused by another circumstance. 


Contrary to the advantages as regards 
the handling of the packages at despatch 
and arrival is namely the fact that pal- 
letized transport entails a loss of loading 
space. By weighing this disadvantage 
against the advantages, the Netherlands 
Railways reached the conclusion that up- 
wards of a distance of approx. 300 km, 
palletization entails such increases of cost 
that these are no longer balanced by 
advantages of another nature (see sub 
C-1). As no greater distances than approx. 
300 km exist in the Netherlands Railways’ 
network this consequently is no obstacle 
for throughout palletization, whereas at 
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the same relative cost this will be the case 
in other countries. 


In this connection, it should be mention- 
ed that the Soviet Union Railways replying 
to one of the questions, say that variant 1 
has proved to be cheaper than variant 2 
only at distances below 200-300 km. 


An important factor which strongly 
affects the loss of space is, as is mentioned 
by the Swedish State Railways, the Soviet 
Union Railways and the East African Rail- 
ways, the differences in the tare of goods, 
which make stacking in the wagons dif- 
ficult. The Swedish State Railways add 
that the easily stackable parcels traffic has 
gone to the competitive road carriers, thus 
leaving to the railway the greater part of 
the goods that are not easy to load. ‘This 
problem once again underlines the neces- 
sity for Railway Administrations to be in 
a competitive position against road trans- 
port, for which palletization might be a 
means (see also sub 2b). 


Of course the Netherlands Railways too 
meet with this difficulty, which is, how- 
ever, partially solved by the relatively 
great number of boxpallets they employ 
in comparison with other Administrations 
(see sub 2b). 


If we compare the annual tonnages 
known with the stadium of palletization, 
it appears that the Administrations with 
the largest goods traffic all have means of 
palletization (with the exception of the 
Indian Railways). 


b) Quantity of equipment. 


Hereafter follows a survey of the quan- 
tity of the equipment in use in so far 
as data were supplied by the Administra- 
tions. In view of the extent of the pal- 
letization of parcels traffic as mentioned 
above, it is probable that in the numbers 
stated, equipment also used for car load 
traffic is included. 
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Administration 


British Railways 


East African Railways . 
Eireann Railways . . 
Indian Railways. . . 


Malayan Railway . . 


Netherlands Railways 


New Zealand Govt. Railways . 
Norwegian State Railways . 


Soviet Union Railways. . . 
Swedish State Railways . . 


American Railroads . 


Administration 


Netherlands Railways. 


Norwegian State Railw. 


South African Railways 
Soviet Union Railways 


Swedish State Railways 


(*) Ordered, not yet delivered. 


i 
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Annual tonnage 
(see chapter I) 


5 000 000 


646 000 
450 000 
4 842 000 
100 000 
1 398 000 


494 000 


(12 % of total tonnage) 


4 970 000 


1 246 000 


7 000 000 


3 500(*) 


up to 1 500 
p. station 


78 000 
14 000(*) 


Number 
of 
boxpallets 
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Stadium of palletization 
(variants ) 


operation in 40 sheds 
1 seldom 


no palletization 
no palletization 
no palletization 
no palletization 


1 occasionally 
4 common method 


trials commenced 
4 common method 


principally 3 
1 and 2 seldom 


1 occasionally 
4 common method 


2 and 3 possible, 1 seldom 


Number 
of handfork- 
trucks 


Number 
of forklift- 


trucks 


110 
12(*) 


30 


150 
68(*) 


up to 15 
p. station 


193 
30(*) 
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A general view of the types of forklift trucks and handfork trucks is supplied by 


the following table : 


Forklift trucks 


Administration 
Type Capacity 
kg 
Netherlands Railways. rider 1 000 
controlled 
diesel 
Norwegian State Railw. rider 
controlled 
petrol 
American Railroads . pedestrian 
and rider 
controlled 
South African Railways B 
Soviet Union Railways rider 
controlled 1 500 
electric 


Swedish State Railways rider 
controlled 
petrol 


British Railways. ... —_ — 


The data concerning the dimensions of 
the pallets etc. are supplied sub B. 

From the above it is clear that the East 
African Railways, the New Zealand Govern- 
ment Railways, the Ceylon ,Government 
Railway, the Indian Railways, the Eireann 
Railways and the Malayan Railway have 
supplied no further particulars about pal- 
letization as they do not apply this system. 
The South African Railways for the same 
reason only supply further particulars of 
the kinds of pallets used at some places. 


2. Results. 


22.— Have you made out the financial 
balance sheet for palletization, 


Pallet trucks Handfork 
trucks 
Type Capacity Capacity 
kg kg 
— — 1 200 
— — 1 200 
pedestrian — ? 
and rider 
controlled 
= —_— 1 200 
2 000 
rider and 1 000 — 
pedestrian 2 000 
controlled 


taking into account the savings 
made in staff and capital invested 
(purchase of the equipment or 
alterations to existing fixed 
installations), as well as certain 
additional operating costs relat- 
ing, for example, to the additional 
weight to be carried, the alloca- 
tion and return journeys of 
empty pallets, a possible reduc- 
tion in the average load carried 
in the wagons, etc? 

—Is the balance sheet obtained 
from a_ prior study or from 
practical results 2 

— Can you mention any other 
advantages, giving figures if pos- 
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sible (for example, reduction in 
damage, improved journey times, 
better position from the competi- 
tive point of view, possibility of 
recovering lost traffic, etc.) ? 


a) Economic results. 


The American Railroads and the British 
Railways say that no financial balance 
sheets for palletization have been made. 
This is only natural, as these Administra- 
tions have not applied general palletiza- 
tion as a system, but as appears from the 
above consider forklift trucks and _ pallets 
facilities for handling parcels traffic in the 
sheds, in those cases that the service to 
the client or the character of the goods 
to be despatched renders their application 
desirable. 


One is inclined to expect that Admin- 
istrations who apply palletization on a 
larger scale, do such either also as a result 
of a preceding research into the economic 
results to be expected, or that they have 


Performance in man hours/t 


from 
variant 1: 0.72 mh/t 
variant 2: 0.72 mh/t 
variant 3: 0.72 mh/t 


The capital investment in forklift trucks 
etc. varies at the Soviet Union Railways 
as indicated in the above data. The data 
actually obtained in practical operation 
diverge a little from the experimental. 
They mention at that, that transport-cost 
from the warehouse of consigner to that 
of consignee and consequently the extra 
transport-cost caused by palletization varies 
according to the distance involved and the 
palletization variant adopted. 

In reporter’s opinion this is the reason 
on the score of which the Soviet Union 
Railways reached the conclusion that up 
to 200-300 km the first variant is the 
most effective method, upwards of this 
distance the second variant. 


The Swedish State Railways estimate 
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at least afterwards investigated its final 
effect on the cost of parcels traffic. 

The Norwegian State Railways, however, 
did neither of the two. They report that 
« palletization was introduced in 1949 on 
the basis of experience gained by other 
Administrations », apparently on_ the 
assumption that the supposedly favourable 
results at those Administrations would also 
be reached by them. In addition they say 
that as yet they do not know the exact 
economic results of palletization. 

The Soviet Union Railways are more 
positive in their reply. They write that 
the special ratio in the use of pallets was 
fixed when the three palletization variants 
(see l-a above) were examined. All 
factors enumerated in the question were 
taken into account. 

From investigations, particulars were 
derived which could serve as a basis for 
calculation. These showed that the adop- 
tion of pallets in conjunction with fork- 
lift trucks decreased the amount of work 
necessary for loading or unloading one ton 
of goods. 


Capital investment. 
to 


0.1-0.15 mbh/t 
0.2 mh/t 
0.3 mh/t 


5.3-11.5 roubles/t 


3.9- 9.7 roubles/t 


their saving in staff due to the introduc- 
tion of the pallet system in the shed at 
approximately 275 men and the extra cost 
for the forklift trucks, hand lift trucks and 
pallets equal to the cost of approx. 
100 men. The profit accruing from the 
rationalization is estimated at the cost of 
175 men, there moreover may be good 
possibilities of further improvement of the 
organization which might lead to further 
savings. 

No mention of pre-calculations is made 
by this Administration, one of the first 
Railway Administrations in Europe to 
begin with palletization (1940), while in 
the estimation of the practical results only 
part of the cost-factors are taken into 
account. 
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The Netherlands Railways reply that 
thorough analyses as regards the effect 
upon the total cost of the parcels trans- 
port, were made by their subsidiary com- 
pany Van Gend & Loos both before 
and after the introduction. This effect 
appeared to be not entirely favourable as 
was already shown by _pre-calculations, 
made on the score of particulars obtained 
by experiments. 

In the sheds where the experiments were 
made, the cost per unit of parcels did 
prove to decrease to such an extent that 
it more than compensated the extra cost 
mentioned in question 22. At the same 
time, however, an improved working me- 
thod without mechanization was introduced 
in other depots, which method entailed a, 
be it smaller, improvement of performance 
hence decrease of cost, without the counter- 
acting increased cost of equipment, installa- 
tions or transportation by rail. 

Other considerations which will be men- 
tioned in the second part of this para- 
graph (2-b) have led to it that neverthe- 
less throughout palletization has been 
adopted as the system. 

As regards the results obtained with the 
throughout introduction of palletization 
by Van Gend & Loos, the Netherlands 
Railways report that performance has not 
increased so much that the saving of 
personnel - cost counterbalances the total 
cost of forklift trucks, hand fork trucks, pal- 
lets, boxpallets and the additional cost of 
more solid shed floors, space for riding 
tracks, the heavier demands put to the 
floors of wagons and delivery vehicles and 
the additional weight to be carried. 


The improved working methods now 
introduced are expected to produce better 
results. At judging the present result, it 
should be taken into consideration that 
the number of consigners that present the 
parcels palletized is as yet small. Recently 
the number of clients with whom a_pal- 
let-pool agreement has been concluded 
gradually increases on account of a_ sys- 
tematic campaign. Another remaining 
problem is that only in a very few cases 
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palletized delivery to consignee is possible. 
This is partly due to the character and 
composition of the parcels traffic at the 
Netherlands Railways, to the lack of suit- 
able equipment for unloading the pallets 
from the delivery vehicles — for, as pre- 
viously mentioned, the Netherlands Rail- 
ways/Van Gend & Loos perform the deli- 
very themselves! — with other means 
than forklift trucks, which consignee as a 
rule does not possess. 

In their calculations Van Gend & Loos 
have tried to eliminate all attendant 
factors of influence. At the analysis of the 
practical results, especially the labour- 
performance, this proved to be very dif- 
ficult, the more so as the introduction was 
spread out over a number of years. 

For instance, during the introduction on 
a large scale after 1953 a rapid increase of 
the turnover coincided with an increasing 
tightening of the labour market, both due 
to the general economic development. 

On account of this a strongly increased 
labour-turnover arose, which undoubtedly 
affected labour-performance. The labour- 
turnover was considerable, especially of 
forktruck-riders, who on account of the 
introduction of forklift trucks in all kinds 
of business undertakings, — among which 
own clients — were in heavy demand, and 
made out of Van Gend & Loos a training- 
school for forktruck riders. 

On the score of these considerations 
Van Gend & Loos estimated the effective 
saving of personnel at approx. 300 men, 
which is to be compared with the cost of 
110 forklift trucks which equal that of 
220 men. For the sake of completeness it 
is added that the forklift trucks are in 
operation 16 hours a day. 


The influence upon the degree of load- 
ing of the wagons is also difficult to 
determine exactly. On account of the 
rise in turnover the average loading of the 
wagons increased in spite of the fact that 
now the extra weight and the volume of 
the pallets both make up approx. 25 % 
of the weight and volume of the parcels. 

This was possible because, as the Swedish 
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State Railways also remark, a great part 
of the wagons was not fully loaded, un- 
doubtedly a consequence of « the classical 
system » of dispatch and the resembling 
Swedish system. 


TURNOVER,NUMBER OF 
WAGONS IN USE AND NUM- 
BER OF WAGONS PUT IN 
ACTION PER DAY 

(in PERCENTAGES sun 
MER 1951-400) 


TURNOVER 


_” WAGONS PUT IN ACTION 


WAGONS IN USE 


Load 
In KGS 


I 


3400 


AVERAGE LOAD 
OF GROUPWAGONS 
(Gn KiLockannes) 


LOAD OF GROUP WAGONS 


357 


MER-SERVICE 


Sun 32 33 s4 55 56 
WINTER-SERVICE 54/52 32/53 33/54 54/55 s5/so 56/51 ~——> PERIOD 


Fig. 19. 
Netherlands Railways. 


Therefore an estimate was made of the 
number of additional wagons which the 
Netherlands Railways had to put in opera- 
tion on account of general palletization. 
This estimate amounted to approx. 10 %. 
By the greater speed of circulation 
— quicker loading and unloading — part 
of this number is certainly gained back. 
How much the number of wagons in use 
has actually increased on account of pal- 
letization cannot be ascertained by the 
Netherlands Railways, because also on 
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account of other factors — a.o. faster 
trains, — the circulation speed has 


increased at the same time. 

A graph supplied by the Netherlands 
Railways presenting a picture of the 
development of the turnover (in tons per 
operational day), the number of wagons 
and the average loading follows opposite 
(fig. 19). 

Taking together the replies it may 
therefore be said that the complexity of 
many factors apparently render an accurate 
calculation of the direct economic results 
of palletization extremely difficult. Per- 
haps this is the reason why several Admin- 
istrations have not made a calculation of 
the saving. Of the Administrations who 
did make one the Soviet Union Railways 
and the Swedish State Railways mention 
favourable results, without indicating what 
these amount to after deduction of all 
unfavourable factors, whereas the Nether- 
lands Railways come to a deficit. 


b) Other factors. 


It goes without saying that in view of 
the above, apart from the economic ones 
a number of other factors have played a 
decisive part. The completest explanation 
of these is supplied by the Swedish State 
Railways and the Netherlands Railways. 


The Swedish State Railways mention the 
following considerations : 


Developments on the transport market 
show that unit loads are becoming increas- 
ingly common. A unit load proceeding 
untouched in the transport chain from 
producer to consumer from the point of 
view of national economy naturally is the 
most rational transport. All various links 
in this chain of transport ought to adapt 
their organization in order to be able to 
further the unit load without a hitch, be 
it on pallet or in container. ‘This also 
goes for the railway. Railway users want 
to tender palletized goods for transport to 
the railway and also want to receive 
certain goods palletized from the railway. 
Even if this is practised on a rather mo- 
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dest scale in Sweden, one should take into 
account the probability that demands for 
such an exchange will increase. The rail- 
way is therefore, willy-nilly, forced by 
external conditions to handle goods on 
pallets. 

Other advantages mentioned by this 
Administration are, that a proper pallet 
organization expedites the flow of goods 
and therewith, to a certain extent, the 
circulation of goods wagons, and creates 
the conditions for mechanized and_ less 
fatiguing shed work. In this way the 
possibilities for the railway of competing 
with other transport companies increase. 

As for the disadvantages, the return 
journeys of empty pallets decrease the 
more palletization increases. The slight 
increase of the number of wagons put in 
action is outweighed by the quicker cir- 
culation of the wagons. 

The above considerations are almost 
identical with the motives and_ practical 
results of the Netherlands Railways’ sub- 
sidiary company Van Gend & Loos. In 
the Netherlands the railways are the only 
transport undertaking which carries par- 
cels traffic palletized on a large scale and 
throughout the country. 


The Netherlands Railways — as for that 
matter is also done by the Swedish State 
Railways _— conclude agreements with 
clients concerning the exchange of pallets. 

That in spite of the not entirely favour- 
able economic results, palletization of the 
entire smalls traffic has been decided upon, 
is mainly on account of the expectations 
as regards the wishes of the consigner. In 
addition to this the fact that, even without 
taking into consideration the situation in 
the labour market, without expediting the 
flow of goods in the long run, it would 
have been impossible to handle the 
increasing turnover within the existing 
depot accommodation without considerably 
delaying transport, carried weight in this 
decision. 

Furthermore the social development 
tends to an increasing transition from 
“heavy manual labour to mechanical labour. 
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Finally the labour market had to be taken 
into account, which tightened to such an 
extent that man-power available in the 
normal way did not suffice, so that con- 
siderably more had to be paid for per- 
sonnel drawn from elsewhere and _ fox 
auxiliary hands from employment agencies. 

Against the background of these motiva- 
tions of palletization reporter would 
observe that palletization is an ‘important 
means of competition for the railways in 
the struggle against road transport especi- 
ally with parcels traffic. 

Whereas general palletization at the 
railways entails only relatively little extra 
cost, at road transport the extra cost is 
very much higher. This is due to a dif- 
ference in the structure of cost. With the 
railways the invariable element of cost is 
much greater so that the transport of a 
considerable higher weight or volume 
entails only a relatively small increase in 
cost. With road transport, however, the 
variable element of cost predominates, 
which is shown by the relatively high 
degree of loading of the vehicles. Though 
an increase of the weight or volume car- 
ried with road transport primarily leads 
to an increase of the capacity of the truck 
or the unit, this possibility is soon 
exhausted so that refuge has to be taken 
to an increase of the number of journeys. 

Whereas an increase of the capacity 
leads to less than proportional higher cost, 
an increase of the number of journeys, 
especially at great distances, leads to almost 
proportional higher cost. 

Moreover the ratio between volume and 
carrying capacity of road vehicles is res- 
tricted by narrow limits. Road transport 
has in general aimed at acquiring just 
those kinds of traffic that enables both to 
be utilized to the full. 

In most cases this aim has been reached 
with the consequence that road transport 
attracted the goods which as regards 
volume/weight were most favourable and 
left the bulky goods for the railways. Now 
palletization, requested by consigners, has 
disturbed this ratio, palletized unit loads 
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in comparison with the net weight of the 
parcels being much bulkier than unpal- 
letized parcels. 


3. Suitability of the packages. 


23.— What proportion of the traffic 
can reasonably be palletized, tak- 
ing into account : 

— the use of pallet-crates on the 
one hand for packages of 
irregular shape; 

— progress expected in packag- 
ing on the other hand. 

Have any effective steps been 
taken as regards packaging char- 


acteristics (submultiples of the 
dimensions of the pallets for 
example). 


a) Suitability of the traffic for palleti- 
zation. 


To this question the Soviet Union Rail- 
ways reply, that the adoption of pallets is 
expedient for the transport of goods 
whether these are packed in rigid or in soft 
material. The use of boxpallets obviously 
justifies itself for goods to be transported 
without packing. 


The American Railroads and British 
Railways are unable to estimate the pro- 
portion of’ traffic that can reasonably be 
palletized. At the Norwegian State Rail- 
ways 50-60 % of the goods are conveyed 
on pallets, this percentage varies because 
of differences in distances in goods sheds, 
the nature of the goods and the possibili- 
ties of utilizing the capacity of the pallets. 

The Swedish State Railways say that 
approx. 80 % of the goods can be trans- 
ported on pallets, in boxpallets or con- 
tainers. The percentage is highest at the 
Netherlands Railways, where 90-95 % of 
the packages are suitable for palletization. 
More than one third of these go into box- 
pallets, viz. those packages which on 
account of their dimensions or fragility 
cannot be loaded on pallets and remainders 
of large palletized consignments. 
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b) Standardization of packing. 


The Soviet Union Railways expect a 
revision of the standards for various types 
of packing ascertaining those which meet 
best the requirements of palletization and 
exploit to the full the capacity of wagons 
and road vehicles. Work is in progress 
on the standardization of pallets. 

The British Railways mention that little 
progress has been made. Many firms have 
standardized packages to suit pallets but 
only for domestic purposes or for traffic 
in full wagon loads. ; 

At the Norwegian State Railways stand- 
ardization of packing is still studied. 

The Swedish State Railways have a per- 
manent body « Standardization of Packing » 
in which a great number of industries and 
transport companies are represented. In 
every case where it is possible the standard- 
ization is based upon the dimensions of the 
standard-pallet used in Sweden. 

The Netherlands Railways co-operate 
with industry to obtain more efficient 
packing. Not much has been done as yet 
as regards co-ordinating the measures of 
the packing with those of the pallets, 
though some firms have made important 
steps in this field. The lack of co-ordina- 
tion between measurements of packages 
and of pallets is for a great deal com- 
pensated by the use on a large scale of 
boxpallets, thus rendering standardization 
less urgent than would be the case with- 
out the use of boxpallets. 

Standardization of packing incidentally 
is a comprehensive problem for which on 
short terms no solution can be reached. 
The fact is that alteration of the measure- 
ments may imply that the whole shape of 
the product has to be altered, which 
entails great investments for industry. 


B. Technical problems. 


About the technical side of palletization 
on the whole few data have been received. 
Apparently these present no great difficul- 
ties except the pallets with which experi- 
ments are still being made almost every- 
where. 
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Do you consider it better to 
Kae make *volid pallets which are 
24.— Please give the dimensions and dearer but require fewer repairs 
constructional specifications of or on the contrary cheaper, more 
your stock of pallets (attach a fragile pallets which have to be 
drawing). Are the dimensions repaired or renewed more fre- 

you have chosen conditioned by quently? Why? 


those of your vehicles used for / ; 
transporting the pallets (wagons a) Types and dimensions. 


and lorries) ? As is usually the case with new imple- 

What damage most frequently ments there is a great variety of models 
occurs to your pallets? What and dimensions of the pallets applied by 
remedies have you under con- different countries. A survey of the data 
sideration ? supplied follows below : 


Material 
used 


Administration Type Dimensions (in mm) Specifications 


British Railways 4-way (32> x 40°’) 813 x 1 016 wood — 
(325 -48*") 81373 1219 
(40° x 48") 1016 x 1219 
(40” x 60’) 1016 x 1524 
2- or GO x ZO) 914 x 1016 
4-way (40”? x 40’?) 1016 x 1016 
Netherlands Railw. | single deck 1000 x 1 200 wood open or closed- 
two way upper deck, out- 
winged id. 1000 x 1200 wood er boards of 
single deck upper deck and 
4 way entry 1000 x 1 200 wood stringers or 
blocks of hard- 
wood, other 
parts soft wood. 
Norwegian State single deck 800 x 1 200 wood open upper 
Railways. . . . | 4-way entry deck (see draw- 
ing) 
American Railroads ie (Seer?) 914 x 1 219 wood — 
Soviet Union Railw. — 800 x 1 200 metal —_ 
850 x 950 | or wood 
850 x 1 200 
1000 x 1 200 
1 200 x 1 600 
900 x 1 200 type most fre- 
quently used. 
South African Rls. | double deck 1219 earies24 wood stringer of hard 
two way entry (4 x 5’) wood open up- 
perdeck 
winged, id. L168) x 19524 hard open upperdeck 
(Sal Ole ar) wood 
winged, id. idem steel open upperdeck 
Swedish State Rail- | single deck SIS ale220 wood open upperdeck 


WOM 5 5 0 6 8 4 way entry (see drawing) 


a“ 
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For further indication of the different 
types some sketches are to be found in 
appendix 8, 9, 10 and 11. 


b) Choice of the measurements. 


At deciding upon the measurements most 
Administrations have taken into account 
the dimensions of railway wagons and road 
vehicles. 


The American Railroads on the con- 
trary say that their measurements are best 
adapted to the use on platforms trailers 
and highway vehicles which undoubtedly 
coheres with the fact that in the United 
States pallets do not travel in the wagons. 


The measurements are __ principally 
adapted to those of the wagons, because, 
as the Swedish State Railways observe, these 
are already standardized, those of the road 
vehicles not yet. 


At the Netherlands Railways the mea- 
surements of the lorries and semi-trailers 
used for the transport of palletized loads, 
are primarily adapted to those of the 
pallets, as far as this is possible within 
the frame of legal regulations. 


c) Damages. 


Several Administrations mention frequent 
damaging of the outer deck boards, owing 
to impacts by forklift trucks. The Ameri- 
can Railroads and the South African Rail- 
ways advise to avoid this by applying strap 
steel on the outer edges to reinforce these 
boards. 


The Netherlands Railways with the 
same object have taken the following 
measures : 


— these boards are made of hard wood; 


— the upperdeck boards are placed against 
each other, so that the impact against 
the first board is also met by the adjoin- 
ing boards; 


— a trial is being made at which the outer 
stringer under the first deckboard is 
fitted with a clamp enabling additional 
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fastening of this deckboard (appen- 
dix 8b). 


— a trial is made to cover with rubber 
buffers those parts of the forks on the 
forklift truck that are brought into con- 
tact with the outer boards of the pallet. 


The Swedish State Railways to reduce 
damage to the outer boards, are consider- 
ing a ribbed reinforcement of the ends of 
these boards. ‘Tests with reinforced pallets 
are being carried out. To decrease 
damage to the supports between the decks 
this Administration has adopted cylindrical 
supports, the wooden core of which is 
reinforced with sized « kraftpaper » in- 
stead of square supports. So far the new 
supports have turned out well. It will 
probably be necessary to standardize the 
manufacture of pallets in order to realize 
a European palletpool. 


The Norwegian State Railways mention 
nails sticking out as a special problem. 
This matter is being studied. 


d) Choice of material. 


At the choice of materials, which as 
shown is principally wood, naturally the 
wood resources of the countries have 


played a part, as these resources a.o. define 
the cost. 


The opinion of the northern countries 
and the Soviet Union Railways, that 
wooden pallets are the best is therefore 
based on this aspect as well. At that, 
wood has the advantage that it is less apt 
to slide on the fons of a forklift truck 
and that wooden pallets are cheaper than 
the metal types. 


The Swedish State Railways choose a 
cheap pallet, on the one side, on account 
of the long duration of circulation at door 
to door transport, on the other side, to 
have the investments of the participants 
to the pallet pool remain small. 

The South African Railways and the 


Netherlands Railways prefer sturdy pallets 
as maintenance cost is lower. 
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2. Boxpallets. 


25.— Please give the dimensions and 
constructional specifications of 
your stock of pallet-crates. (At- 
tach a drawing). 

If there are several types, 
please specify their respective 
usages. 


If needs be explain the me- 
thods used to stack them. 

What damage most frequently 
occurs to your pallet-crates ? 
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The use of boxpallets is very limited. 
The Swedish State Railways are making 
tests with collapsible pallet crates. So do 
the Norwegian State Railways. The Soviet 
Union Railways are developing pallets 
with enclosures of wire-mesh. 

The Netherlands Railways use boxpallets 
on a rather large scale. As of the pallets 
the base is 1000 x 1200 mm; the loading 
height is 770 mm. The outside measure- 
ments are 1000 x 1200 x 940 mm. The 
boxpallets are made of profile steel, the 
loading surface is made of deal (fig. 20). 


Fig. 20. 
Van Gend & 


Have you experienced any dif- 
ficulties as regards maintenance 
or repair ? 

Do you use or have you tried 
pallet-crates with folding sides? 

Please give your opinion on 
the usefulness of such types (tak- 
ing into account the time taken 
to fold up or unfold the sides 
and the higher maintenance 
costs) or the reason why you have 
given up using them. 


Loos. Boxpallet. 


The places where the forks are stuck into 
the boxpallet are most liable to damaging. 
As with the pallets favourable results are 
expected of the use or rubber buffers on 
the forklift trucks. This Administration 
has no experience with collapsible pallet 
crates. 


3. Installations. 


26.— What alterations have you made 
to the installations in the goods 
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depots in order to make palleti- 

zation possible? Please make it 

clear if such alterations concern : 

— the strength of the platform 
surfaces; 

— the height of the platforms; 

— the position of obstacles 
(doors, pillars, etc.). 

Please state in addition if in 
view of general palletization cer- 
tain layouts of the depots should 
be retained in preference to 
others. 


The alterations to existing depots have 
on the whole been slight. Principally 
they consisted of strengthening the floors. 

At the Netherlands Railways this was 
done by replacing the old floors by new 
ones of steel-edged slabs of reinforced 
concrete or asphalt-concrete. Moreover, at 
some narrow depots the outside platform 
border has been broadened. For new 
depots preference is given to a roof sup- 
ported by pillars in the walls only. 
Except that in the depot there must be 
sufficient space for tracks for the forklift 
truck and for storage of pallets and box- 
pallets, palletization has not influenced 
the layout of new sheds. 

At the Swedish State Railways in some 
cases platforms were broadened also to 
permit conveyance by forklift truck. Nei- 
ther in Sweden nor in the Netherlands has 
the palletsystem required an adaption of 
the platform height. In Sweden exper- 
ience has taught that the organization of 
the pallet system can be adapted to depots 
of entirely different sizes and designs. It 
is therefore probably only necessary that 
a few general requirements of the premises 
are met, Viz.: 


— sufficient carrying capacity of the floor; 
— sufficiently wide tracks; 
— relatively short conveyance distances. 


The Soviet Union Railways give an 
analogous opinion. To strengthen the 
floor they principally use asphalt-concrete 
covers, they moreover intend to raise the 
depot floor from 1.10 m to 1.20 m above 
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track level. ‘The drawback of thresholds 
has been solved by the use of small ramps. 

At the Norwegian State Railways the 
standard ramp height to the railway track 
has been increased from 1.10 m to 1.18 m 
above rail head. Height of ramp or shed 
floor has been fixed at 1.10 m above 
ground-level. Widths of ramps to railway 
tracks and widths of doors have partially 
been increased. Finally scales have been 
equipped with larger weighing platforms. 
No substantial alterations have been made 
as regards goods sheds. 


4. Wagons and road vehicles. 


27.— What effect does palletization 
have upon the characteristics of 
the wagons and road vehicles 
(strength of the floors, suspen- 
sion, dimensions of the doors, 
etc.) ? 

Have you made any alterations 


to the stock in service? What 
are they? 
a) Wagons. 
The Soviet Union Railways mention 


that no special alterations are required in 
bodies of the wagons, but that widening 
of the door embrasures might be desirable. 
From the point of view of preservation 
of the rolling stock, trucks with a capacity 
of 0.75-1 ton are thought to be _ best. 
The use of pallets in conjunction with 
trucks of a load capacity of up to 1.5 tons 
does not cause any damage to floors or 
other parts of the wagons at this Admin- 
istration, this contrary to the Netherlands 
Railways where the floors suffer quite 
considerably from the wheels of the fork- 
lift trucks. Consequently in the Nether- 
lands parcels traffic wagons are used with 
a sturdier floor of hard wood and a door- 
way of 2 m conformable the U.I.C.- 
standards. 

As regards these standards, the Swedish 
State Railways observe that from the user’s 
point of view a wider door is always pre- 
ferred. These wagons should be able to 
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sustain a wheel-pressure of 1.2 tons to be 
suitable for forklift trucks. From the reply 
cannot be_ gathered, however, that the 
U.1.C. standard wagon is introduced in 
Sweden. 

The British Railways report that exper- 
ience with full wagonload of palletized 
traffic indicates that doorways up to 8’ 6” 
(= 2.59 m) wide are necessary. Wagon 
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company Van Gend & Loos have in service 
a number of motor vehicles specially built 


for the transport of palletized loads. 
These vehicles have reinforced wooden 
floors. The floor measurements © are 


adapted to the measurements of the pal- 
lets viz. inside measurements 5.00 x 2.24 m 
so that 8 pallets can be loaded unstacked 
or 16 stacked. To be able to unload and 


Fig. 21. 
semi-trailer HD 1800-1300 9 t for 
transport of palletized loads. Three of these are in use between 
Rotterdam depot (« group head station ») and Schiedam depot 
(secondary station) as a « dumpwagon by road » (I-3a). The 
tractor is a Scania Vabis L 51 34, 4- cyl. diesel. 


Van Gend & Loos. DAF 


floors are sufficiently strong to carry 
powered pallet trucks, but if forklift trucks 
are used the wagon floors require streng- 
thening. 

The Norwegian State Railways say that 
no alterations to the rolling stock have 
been made. 


b) Road vehicles. 


Of this subject only the Netherlands 
Railways say something. ‘Their subsidiary 


load at clients who have no platform the 
wagons are fitted with laths on both sides 
instead of a closed cover. Experience with 
these vehicles proves to be favourable. A 
remaining difficulty is, however, that the 
pallets cannot be unloaded as units at the 
many clients who neither have a platform 
nor a forklift truck. For this trials are now 
made with cranes, fixed to the pallet- 
vehicle. Up to now loading and unload- 
ing with these takes too much time 
(fig. 21). 
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‘C. Operating and handling problems. 
1. Use of the wagons. 


28.— Has palletization had any effect 
on the average load of the wa- 
gons and consequently upon the 
number of wagons used for the 
parcels traffic 2 

Has any improvement been 
noted owing to the greater 
concentration obtained thanks to 
introducing supplementary tran- 
shipment operations ? 

On the other hand has pal- 
letization led to a_ better or 
poorer use of the _ available 
volume of the wagons (stowing). 


Little seems to be known of the effect 
of palletization upon the use of wagons. 
Apparently this effect has not been studied 
and included in the considerations con- 
cerning the introduction of the pallet- 
system by the various Administrations, at 
any rate not for parcels traffic. The 
replies to the above questions are namely 
very brief and not very concrete. 


The British Railways have no exper- 
ience on this point. The Norwegian State 
Railways estimate that palletization has led 
to a less intensive use of the available 
volume of the wagon. 

At the Swedish State Railways, palletiza- 
tion has not been introduced on such a 
scale that any increase in the number of 
wagons is noticeable (cf. page 313/83 : 
annual tonnage 1 246000, stock of pallets 
78000). At a big rail-and-road transport 
concern in Sweden, to which the Swedish 
State Railways passed on question 28, 
and the closed railway wagons of which 
are known to be well exploited, rail- 
way users infrequently offer for trans- 
port unit loads on pallets. ‘This concern 
remarked that if all goods that can be 
palletized were so treated, this would 
probably result in a decrease of the aver- 
age load of the wagons and would lead to 
a less intensive exploitation of the wagon 
volume. The concern can depart from 
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the principle that ordered railway wagons 
should be exploited for the full 100 %, 
if only the cost of a reduced average load 
in the wagon is compensated by a reduc- 
tion of the handling cost. For a forward- 
ing company, as is apparently meant here, 
this is an understandable point of view. 


More hold is offered by the Soviet 
Union Railways’ reply when they write 
that in determining the effectiveness of 
palletization the following points should 
be taken into account : 


1) an increase of approx. 90 kg in the 
weight of tare per ton of goods shipped 
by road- and railway-transport; 


2) a decrease of 10-15 % in the effective 
use of the weight-capacity of the wa- 
gons on account of their carrying pal- 
lets; 


3) an increase of approx. 5 % in tranship- 
ment work on account of transhipment 
of pallets from loading to unloading 
points; 

4) the necessity of supplementing capital 
outlay for the procuring of pallets; 


5) the necessity of special accounting and 
arrangements for a pallet park. 


The Netherlands Railways say that by 
transporting loads palletized the average 
loads of the wagons has been lowered by 
approx. 10 %. At a considerably higher 
turnover than the present, this percentage 
will rise because then transport between 
many « groups » without the use of pal- 
lets will already demand a full or almost 
full wagon. The estimated maximum 
influence will be 20 to 25 %. ‘The organ- 
ization of parcels traffic in Holland has 
not been changed in that respect that 
the number of groups has been reduced, 
which would be the consequence of 
cheaper and quicker transhipment and by 
which the number of partially loaded 
wagons, especially to small « groups », 
would decrease. Some such system is being 
investigated, together with the possibility 
to combine some small « groups >. 

For the time being the accelerated load- 
ing and transhipment has only been made 
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use of at the despatch depot for accepting 
goods tendered at a later hour. ‘The use 
of the available volume had decreased. 
Before the introduction of the pallet system 
the packages were stowed up to the roof 
in fully loaded wagons. ‘This is not pos- 
sible with pallets. The quality of stowing 
can still be improved. 


2. The work in the sheds. 
a) Alterations in the organization. 


29.— Has palletization had any in- 
fluence upon the organization of 
the work in the sheds? If so, 
what ? 

In particular have you pro- 
fited by the equipment with pal- 
lets and the corresponding ma- 
chines to standardize completely 
handling operations and to put 
packages which are not pal- 
letized on pallets on arrival or 
departure ? 


The British Railways have no exper- 
lence; at the Norwegian State Railways 
palletization has led to a decrease in 
number of staff on each team and to a 
change in the organization of the work. 

The Soviet Union Railways stress the 
social consequences by observing that the 
basic effect of palletization is that it has 
made possible complex mechanical loading 
and unloading operations thus releasing an 
appreciable number of men who formerly 
worked by hand or with wheelbarrows. 
Furthermore palletization makes better use 
of covered sheds in goods depots and 
allows stacking and storing of goods to 
a height of 2 to 3 loaded pallets. 

An identical observation about the social 
consequences is made by the Netherlands 
Railways, where internal conveyance with 
wheeled stillages and wheel barrows, so 
with manpower, has been replaced by 
mechanical conveyance, and for stacking 
the goods in the wagons manpower has 
been replaced by mechanical power. Stow- 
ing has been shifted from the wagons to 
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the ‘acceptance-points where the goods are 
palletized as much as possible. Con- 
sequently stowing is now done in much 
smaller units. ‘The consequence of this 
was, that the responsibility for the proper 
quality of the stowing has been transferred 
from the so-called stower to the forktruck 
rider. It is he who judges if the pal- 
letized unit loads are stacked in such a 
way that no damage can arise. 

It is not possible to hold the « pal- 
letizer » responsible as palletizing is done 
by too many people, also by consigners 
who tender the goods at the depot. Work- 
ing-methods differ in detail, however, 
according to the circumstances at the dif- 
ferent depots. 

The Swedish State Railways reply that 
on account of palletization transport work 
is simplified and economized by the trans- 
portation of the goods in well disposed 
units, also in the many cases that the 
goods are stowed in the wagons without 
pallets. In those depots in which pal- 
letization is the general method, all goods 
are palletized either by the consigner or 
by the railway at reception. 


b) The process in the depots. 


30.— How have you organized  pal- 
letization at the stations 2 
a. As regards methods (methods 
of grouping the packages for 
example) : 

— pallets or pallet-crates for 
a single destination; 

— pallets or pallet-crates for 
several destinations from 
the same station; 

— pallets or pallet-crates for 
several stations to be sorted 
out at a_ transhipment 
centre. 

How are these different catego- 
ries of pallets recognized during 
transport (for example by special 
additional labels). 

Is it possible to run regular 
pallet services from certain. sta- 
tions ? 
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Obviously on account of a not quite 
clear translation (French text: « palleti- 
sation par le soin des gares » and « desti- 
nataire » instead of « destination ») this 
question has been answered by the Soviet 
Union Railways with the observation that 
palletization has not been generally intro- 
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« group. » when these are made ready for 
despatch and to tender these at the depots 
or offer to the collection service already 
pre-sorted. The collection service has 
similar orders. On arrival at the depot 


the goods already weighed by consigner 
or agent are directly palletized on dif- 


Fig. 22. 
Van Gend & Loos. Instruction model of a part of a modern shed at forwarding. Flat pallets 
on assembly points have not been packed as small model packages are not on hand. Comp. 


fig. 23 (III- A-le and V-C-2b). 


duced on the stations of the Soviet Union, 
whereas judged from the above (viz. 
page 311/81, 3rd variant) this is the case 
in the depots. 


The Netherlands Railways endeavour to 
have the sorting of the packages take 
place per group of destination, i.e. per 
wagon, as early as possible. Consigners 
have been requested to sort the goods per 


a 


ferent pallets for the various destinations. 

At the receiving doors a number of pal- 
lets and/or boxpallets are available which 
are placed near the vehicle and get the 
necessary destination (fig. 22). 

The packages still to be weighed or 
measured are palletized at the scales. Pal- 
lets which are not fully loaded with pack- 
ages from one vehicle remain there and 
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are supplemented with the packages from 
the next vehicles. Approx. 75 % of the 
palletizable packages are handled in this 
way. 

Small lots suitable for pallets are con- 
veyed on pallets or stillages from the 
receiving doors to the sorting-platform 
and are sorted there in boxpallets per 
destination « group » (see also Chapter I) 
(fig. 23). 

When 


unloading at the destination 
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Only on the sorting-platform the des- 
tinations are indicated also by sign-boards 
over the boxpallets. 

As regards this question, the Swedish 
State Railways supply the following par- 
ticulars. 

At the weighing machines pallets are 
ranged in numbers corresponding with the 
goods wagons for which goods are received 
at the door in question. Consequently 
one pallet for each wagon. 


Fig. 23. 


Loos. Assembly points in a fully palletized shed. 
Comp. fig. 22. 


Van Gend & 


« group » depot complete pallets for one 
delivery district are directly conveyed to 
the corresponding bay. Pallets with loads 
for several delivery districts are unloaded 
and sorted over the corresponding bays. 
It appears from tests at random that 
approx. 45 % of the pallets and 30 % of 
the boxpallets have a load for one district, 
often even for one consignee. 

During transport and in the depot the 
destination of the pallets can only be 
ascertained from the labels on the 
packages. 


The pallets for which most goods arrive 
are placed as near to the door as possible. 
The transport indication is given on a 
fixed or detachable sign. The order in 
which the pallets are ranged has been 
indicated on the shed floor by painted 
squares and signs corresponding with each 
wagon. On the pallets arranged in this 
way all packages, suitable for palletizing 
are sorted out. 

Bigger consignments are loaded on 
special pallets which are taken from the 
storage-place for empty pallets near the 
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weighing-machines. If the wagons are 
ready for loading, the pallets which have 
been sufficiently loaded are conveyed 
directly to the wagons. If this is not 
possible, the pallets are placed in special 
bays for temporary storage with appro- 
priate signs. Whenever the number of 
destinations become too great, the Swedish 
State Railways as a rule have a number 
of pallets at the two adjacent receiving 
doors, arranged in two rows with in be- 
tween a riding track. The functions allot- 
ted to these pallets are indicated by fixed 
signs suspended from the roof. How- 
ever, special pallets are provided at every 
door for those wagons receiving the great- 
est amount of goods. In cases in which 
there is no direct wagon for a certain 
destination, the goods for several stations 
are loaded together on a pallet, which is 
despatched to a transhipment station on 
the transport route of the goods. Here 
the goods are re-sorted and loaded on 
other pallets to be despatched either 
directly to destination or to another 
transhipment station. 


Apart from the labels on the goods 
there are no identification marks on the 
pallets. At the beginning of the opera- 
tions in the incoming shed the required 
number of pallets is conveyed to the wa- 
gons. As far as possible the goods are 
loaded from the wagons on these pallets, 
which are provided with permanent 
numbers. Every time a loaded pallet is 
conveyed to the shed, an empty pallet is 
taken on the return journey. When the 
goods are being checked, both the number 
of the pallet and the number of the bay 
to which the pallet is conveyed are noted 
on the consignment note. The pallets 
are placed according to a certain system 
in a certain part of each bay. The pal- 
lets loaded with consignments consisting 
of larger numbers of packages are placed 
where they are easily accessible. For an 
easy recovery of the pallets for delivery 
in each bay there is a special notice-board 
with a schematic plan of the bay with the 
position of the pallets indicated with 
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painted rectangles. On this board the 
numbers of the pallets actually in the 
bay are noted. The delivery staff are 
responsible for keeping the board up to 
the minute. Towards closing time the 
remaining packages are stacked on shelves 
which are to be found in each bay. The 
shelf-sections are numbered from 0 to 9 
and the packages are placed on the shelf- 
section of which the number corresponds 
with the last figure of the pallet number. 
Trials are made with pallet-shelves. 


c) Use of equipment. 


b. As regards stock : 

— To what extent do you use the 
different types of material (pal- 
lets, pallet-crates, tackle such as 
hoists, etc.) ? 


It has already been dealt with in this 
and preceding chapters to what extent the 
different types of equipment are used. 

In what proportion boxpallets and pal- 
lets are used is told by the Netherlands 
Railways who report that they use two 
flat pallets against one boxpallet. The 
boxpallets, however, contain on an average 
20 packages, whereas the (flat) pallets carry 
an average number of about 8 packages. 
The heaviest and biggest packages are 
loaded on pallets, the others in boxpallets. 
At other Administrations flat pallets are 
used almost exclusively. 


3. Internal problems. 


31.— What technical difficulties have 
you come up against in the trans- 
port and handling of pallets or 
pallet-crates : 

— packages sliding about on the 
pallets or unstable loads ? 

— fitting them in the wagons at 
the end of loading opera- 
tions ? 

— pallet loads found to be upset 
when unloading ? 

—-¢lc. 
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What remedies do you sug- 
gest? In particular indicate, 
giving the results obtained, if 
you make use of certain methods 
such as banding, gluing, use of 
adhesive strips, etc. to avoid 
having to carry tackle. 

32. — What inconveniences result from 
the coexistence of palletized and 
non-palletized goods: 

— in the depot (different ma- 
chines and handling circuits, 
for example) ? 

— in the wagons (loss of space, 
damage, etc.) ? 


a) Palletized goods. 


The Netherlands Railways mention the 
following difficulties : 

— the packages on flat pallets shift, 
because interlocking loading (in brick- 
work fashion) is not always possible on 
account of the measurements of the 
packages and often too slippery pack- 
ing; 

—_ Feet are loaded outside the profile 
of the pallet; 

— pallets with heavy loads are often 
placed on pallets with not so sturdy 
loads; 

— pallets are not always properly placed 
together so that the load can shift. 


The consequence of the above often was, 
that when unloading, the packages had to 
be reloaded or straightened before the 
pallet could be conveyed. Even 
was the damage met with. 

It appears that shifting of the load 
mostly commences at the top layer of 
packages. For this reason trials are made 
with the use of elastic bands, which are 
drawn around the top layer. 

Besides there is a close co-operation with 
the Dutch Institute for Practical Applica- 
tion of Scientific Research to acquire a 
kind of packing which is less slippery. 
This packing, however, is not very popular 
with the manufacturers. 


worse 
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Boxpallets are also made use of on a 
large scale to give the load in the wagons 
the necessary firmness, to take the pack- 
ages which do not fit on a pallet, and to 
palletize smaller consignments or pack- 
ages. It is not permitted to load packages 
on the pallet to a height of more than 
one metre. 

The Netherlands Railways write that 
also with the use of boxpallets mistakes 
are being made, such as: 

— loading too heavy packages in the box- 
pallets, so that their unloading out of 
of the boxpallets requires too much 
energy; 

— improper utilization of the room in 
the boxpallets with as a result damage 
to the packages and underloading of 
the wagon; 

— loading the boxpallet too high (above 
the supporting edge) causing damage 
when a (box)pallet is loaded on top 
or unloaded; 

— stacking boxes on the loads of flat pal- 
lets was a cause of damage because the 
boxpallet rests on the steel edges. 


Damage furthermore was caused by both 
boxpallets and pallets with liquid loads 
—= paint, “acids, sete. —— being placed on 
top of other boxpallets. Damage to these 
packages consequently curtails damage to 
the packages below. 

A decrease of these difficulties has been 
realized by: 

— a systematic training of the staff; 

— furthering routine by allotting fixed 
tasks; 

— separating the supervision on_palletiz- 
ing from the supervision on the load- 
ing of the wagons; 

— rules for systematic stowing of the load 
in the wagon. 

This last point implicates a.o. reserving 
a corner of the wagon for goods not fit 
to be palletized and the use of boxpallets 
for securing the load (fies 11 


The Swedish State Railways use trusses 
to facilitate the loading of parcels with a 
tendency to slide. Railway users secure 
the pallet loads with supports, bands, glue- 


Marcu 1958 


ing, etc. To encourage the securing of 
pallet loads the Swedish State Railways 
allow freight-free return of extra auxi- 
liaries for this purpose. 

The Soviet Union Railways suggest the 
use of boxpallets as a remedy for the 
kinds of goods which cannot be stacked 
on pallets because of their lack of stability. 
The use of boxpallets obviates the neces- 
sity of strengthening goods on pallets. A 
method for increasing the stability of 
packages on pallets is the choice of the 
proper way of loading in a « _ binding- 
brickwork » etc., and also in limiting the 
height to which the packages are stacked. 


b) Non-palletized goods. 


The coexistence of palletized and non- 
palletized goods does not present any 
special difficulties in the depots, except 
perhaps an increase in the need of space. 


For the conveyance of non-palletized 
goods the Swedish State Railways and the 
Netherlands Railways use forklift trucks 
and wheelbarrows. 

The situation becomes less favourable 
when the goods cannot be palletized for 
want of pallets, the Norwegian State Rail- 
ways remark. In that case it is very dif- 
ficult to perform the work with the staff 
available. 

According to the Netherlands Railways 
and the Soviet Union Railways the pre- 
sence of goods unsuited for palletizing is 
an inconvenience; according to the Swe- 
dish State Railways it is not. 

The Swedish Railways remark that a 
certain rearrangement of the goods is 
always necessary, either with or without 
a pallet system. Decisive for the amount 
of damage are the skill and judgement of 
the loading staff. 

In the Netherlands where, contrary to 
Sweden, the pallets are stacked, the pre- 
sence of goods, unsuited for palletizing is 
an inconvenience, because it is the very 
stacking which is hampered by it, thus 
causing both loss of space and damage. 

Formely many of these packages could 
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be placed on others of regular shapes, 
with the boxpallets this is no longer pos- 
sible. To avoid damage, a corner of the 
wagon is kept free for these packages, so 
that they cannot become squeezed between 
(box) pallets (fig. 11). No remedy has 
been found against the loss of space. 


c) Empty pallets. 


33.— How much empty pallets and 
pallet-crates traffic have you ? 


How are the empties distri- 
buted ?: according to a definite 
programme made out once for 
all, or periodically (daily or 
weekly) according to the orders 
given by a special organization 
according to the position at the 
stations ? 

Are empty pallets carried in 
the wagons used for the parcels 
traffic or by other means ? 


At the Netherlands Railways 1200 box- 
pallets and 2000 pallets are daily des- 
patched empty from depots with a surplus 
at incoming to depots with a shortage of 
pallets at outgoing. This is done accord- 
ing to a fixed plan. For this plan 29 
« group-wagons » are used, part of which 
otherwise would have to be sent on empty. 
The remainder travel in smaller parties by 
the usual « group-wagons >. 


All depots daily report the total number 
of boxpallets and pallets received and 
those in stock to a central body which, 
if necessary, corrects the circulation of pal- 
lets. ‘The overall number of pallets loaded 
daily is approx. 16000, the number of 
boxpallets approx. 7 500. 

Since 1952 the Swedish 
have not counted the circulating empty 
pallets in the parcels wagons. ‘Then this 
number according to random-tests was 
1.1 per wagon. The distribution system 
in Sweden operates as follows: nineteen 
stations in different parts of the country 
serve as depot-stations for pallets. Every 
Thursday these stations have to supply 
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the Traffic Bureau with a report on the 
stock of pallets specifying the stock of 
loaded and empty pallets of the Admin- 
istration, the number of pallets expected 
to arrive during the subsequent six days 
and the requirements for this period. 
Unforeseen greater requirements are stated 
in a special report. 


d) The staff. 


34. — What have been the reactions of 
your staff to palletization ? 

Does the staff appreciate the 
improvement in working condi- 
tions ? 

Does palletization involve. spe- 
cial training of the staff? Have 
you organized any courses? If 
so, for what categories of staff ? 
(markers off, drivers, etc.). 

Is_ there any promotion in 
grade for certain specialized staff 
(such as the drivers of forklift 
trucks) ? 


With palletization the consequences for 
and the reactions of the staff are of con- 
siderable importance. “This subject already 
has casually been mentioned on the pre- 
ceding pages. In general these prove to 
be not unfavourable. 


At the Soviet Union Railways and the 
British Railways the reactions of the staff 
are wholly favourable. 


At the Norwegian State Railways the 
staff is interested in the use of pallets 
although some resistance against a_ sys- 
tematic introduction of palletization may 
arise. The Swedish State Railways and 
the Netherlands Railways are still more 
reserved in their replies to this question. 


The Swedish State Railways mention 
that the strength of the reaction depends 
on the time at which the reorganization 
is carried out, the way in which it is car- 
ried out and what technical facilities are 
placed at the men’s disposal. 

If the pallet organization in the depots 
is introduced when the traffic tide is low, 
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thus giving the staff a chance to become 
accustomed to the new working-methods, 
palletization is as a rule generally accepted. 

One condition for this is, however, that 
a sufficient number of forklift trucks and 
hand fork trucks are made available. 

At the Netherlands Railways palletiza- 
tion has encountered little resistance. It 
should be kept in mind, however, that the 
gradual introduction chiefly took place in 
a time when there was a growing lack of 
personnel. With the working-conditions 
it should also be considered that these 
have improved for most, but are still 
rather unfavourable for the forklift truck- 
rider. In particular the vibrations of the 
truck are an inconvenience, whereas with 
cold weather the rider suffers for want of 
exercise on the open truck. Proper cloth- 
ing can offer a reatively good protection 
against the latter. 

The above-mentioned Administrations 
all give the forklift truck-riders a special 
course or training in the handling of pal- 
letized goods with forklift trucks. The 
Norwegian State Railways have also organ- 
ized courses for goods shed managing, the 
British Railways have trained the super- 
visors. 

The subsidiary company of the Nether- 
lands Railways, Van Gend & Loos, has 
been organizing instructive conferences 
and discussions with local chiefs, managers, 
shed supervisors and _ palletizers. 


At the Swedish State Railways the 
reorganization is carried out by specially 
trained officials who assist the local offi- 
cials in instructing the staff and super- 
vising the work. The latter remain res- 
ponsible for the following-up of the new 
methods. 


At the Swedish State Railways the fol- 
lowing categories of shed staff are pro- 
moted to special functions : 

— weigh-master in outgoing shed; 

— stower in outgoing and_ transhipment 
shed; 

— delivery-hand in incoming shed; 

— loading-hand in incoming and _ tran- 
shipment shed. 


Marcu 1958 


At the British Railways operators of 
power-driven pallet trucks are given 
higher duty pay, operators of forklift 
trucks are paid the same as mobile crane 
drivers. At the Norwegian State Railways 
there has been no promotion for special- 
ized staff. At the Netherlands Railways the 
fork truck-rider receives the same _ pay 
as a delivery van-driver without special 
certificate. 


4. International Transport. 


35.— What repercussions might general 
palletization have on _ inter- 
national transports 2 
— use of pallet-crates for taking 

goods across the _ frontiers 
under customs’ seals? 

— agreements made regarding 
the exchange of pallets or the 
creation of pools between the 
Administrations ? 

— ¢ic. 


A more general use of pallets and box- 
pallets will of course have repercussions 
on international transports. 


For bonded traffic small containers are 
used at present. In this case customs 
inspection is facilitated, as a container is 
easier to open and close than ordinary 
packing. None of the Administrations at 
the moment seems to dispose of boxpallets 
or pallet-crates which can be sent under 
customs’ seals. 

According to the Swedish State Railways 
these boxpallets should be cheap enough 
to be used for storing the goods. It will 
be rather difficult to comply with this 
condition. 

Special regulations for the exchange of 
pallets among the Administrations are 
being considered by the R.I.V. Association. 
The U.I.C. are at present investigating 
the possibility of forming a European 
pallet-pool. The differences in qualities 
and dimensions of the pallets as yet 
present great difficulties. 

The Swedish State Railways are of an 
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opinion that an agreement on standard- 
ized rules for the manufacture and testing 
of the pallets to be used in the pool is a 
necessary condition. In this connection 
difficulties will arise due to, for instance, 
the different natural resources of the 
various countries with respect to the 
material used, different views as to how 
strong the pallet should be made, ete. 
This Administration observes that the 
international use of pallets may necessitate 
the construction of special types of railway- 
wagons, e.g. wagons with sliding walls. 
Proto-types of such wagons are already in 
use at the Deutsche Bundesbahn.  Inter- 
national palletization is expected to lead 
to a reduction of handling and packing 
cost and reduced damage to goods. 


The British Railways expect no insuper- 
able difficulties ! 

The Norwegian State Railways mention 
that agreements on transport of pallets 
have been concluded with Denmark and 
Sweden. 

Provisions for these transports have been 
included in the Scandinavian goods tariffs 
as follows : 

— the gross weight of the consignment is 
reduced with the weight of the pallets, 
sides included, with a maximum of 
25 kg; 

— freight for at least 200 kg must be paid 
for every loaded pallet; 

— if the empty pallet is returned within 
3 months no freight for the return jour- 
ney is due. 

The matter of creating a Scandinavian 
pallet-crates pool has been discussed but 
has been postponed sine die. 


D. Problems 
by clients. 


concerning _ palletization 


At the beginning of this chapter it was 
observed that palletization is most pro- 
fitable if it starts at the client’s. At that 
it was said that palletization can be an 
important weapon in the competition with 
road transport, because the railways can 
offer external transport on pallets linking 
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up with the client’s internal palletized 
transport, whereas this cannot (or only 
with great difficulties) be performed by 
road transport. Let us now see to what 
extent this linking of internal to external 
transport is wished by the client and on 
what conditions it is being brought into 
practice. 


1. The interest of the client. 


36.— To what extent are your clients 
interested in the palletization of 
railway traffic ? 

For what reasons : 


a. Do clients whose internal 
handling was not palletized 
look for: 


—a reduction in the packag- 
ing required ? 

— a reduction in the hand- 
ling required in consign- 
ing goods by rail? 

Do they limit  palletization 

to such consignments or have 

they profited by this to ex- 
tend it to their factories. or 
stores ? 

b. Do clients whose internal 
handling was already pallet- 
ized look for: 

— the extension of their 
internal  palletization to 
outside traffic 2 

— have they agreed to modify 
certain features of their 
own palletization in order 
to adapt it to that of the 
railways ? 


— did they send_ palletized 
consignments before the 
start of palletization on 


the railway ? 


Extremes meet: The British Railways 
state that there is no demand by traders 
for throughout palletization of parcels 
traffic. At the Soviet Union Railways a 
large majority of clients are convinced 
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that transportation on pallets is expedient 
for the National Economy. In the Soviet 
Union the main criterion for judging any 
one mechanization method is the benefit 
reaped by the National Economy as a 
whole. Mechanization is carried out on 
a planned basis; palletization combines 
the interests of the railways and the clients 
in the best possible way in adopting a 
one-type method of mechanization. In 
the Soviet Union clients do not consider 
palletization a means of simplifying the 
work of packing but of reducing the 
number of transhipment operations. 


Clients profit by the increased capacity 
of the sheds as a result of the increase 
in height of stacked goods from two to 
four metres. They use two basic types of 
pallets of which one has the same dimen- 
sions and construction as those belonging 
to the Railways and is suitable for trans- 
port on main lines and for road transport. 

According to information received, it 
were the Railways who took the initiative 
to use pallets for external transport by 
rail. This was done by the Norwegian 
State Railways, the Swedish State Rail- 
ways’ committee for Pallet Standardization 
and the Netherlands Railways’ subsidiary 
company Van Gend & Loos. In _ these 
countries the clients’ main reason in favour 
of external transport on pallets by the 
railways is the reduction of the handling 
cost. In Norway the saving of packing 
cost seems to be less important. At the 
Netherlands Railways the parcels have to 
be well packed and addressed, so that on 
the whole a reduction of the packing cost 
is not expected, even if boxpallets are 


used. An exception is made for a firm 
whose boxpallets are destined for one 
consignee. 


In these three countries internal pal- 
letization by the clients is now marching 
on, resulting in an increased demand for 
external palletization with exchange of 
pallets. 

The opposite occurs too. The Railway 
naturally uses palletization as a means to 
bind the clients. This can be done in 
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either case, whether the client uses pallets 
for his internal transport or not. To 
Overcome the inertia towards the new and 
untested methods the Swedish State Rail- 
ways carried out a campaign in the spring 
of 1957, with advertisements, articles in 
technical journals, films, informative meet- 
ings, discussion conferences and visits to 
clients. The aim of this campaign was 
to make the clients more « pallet-minded >» 
with respect to the external transports. 


At the Netherlands Railways the same 
expedients are used, but ultimate success 
is mainly scored by visiting the clients 
who are most suitable. If so wished the 
entire internal transport and its « link-up » 
with external transport is thoroughly inves- 
tigated by the planning experts of the 
Administration and its subsidiary company 
and suggestions for improvements are 
made. 


In the Netherlands it occurs that clients 
use pallets only for the external railway 
transport. They do so with a view to the 
profit in the transport of palletized goods 
from their premises to the railway shed. 


A difficulty for the exchange of pallets 
still lies in a lack of standardization of 
the pallets. It will take time to overcome 
this problem. The Norwegian State Rail- 
ways, however, observe that the use of 
standardized pallets seems to gain ground. 
At the Netherlands Railways the clients 
who already had pallets for internal 
transport, before the pallet-exchange came 
into being, mostly used measurements 
deviating from the standard measurements 
1000 x 1200, accepted by the Netherlands 
Railways. For rail transport the pallets of 
the Administration’s subsidiary company 
Van Gend & Loos are exclusively used, 
marked V.G.L. In many cases the client 
has resolved to execute his entire trans- 
port with V.G.L.-pallets. In cther cases 
the packages are transferred. to V.G. L.- 
pallets by consigner in his despatch 
department or in the depot. 


In the latter case there is of course no 
question of pallet-exchange. 
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2. Conditions. 


37.— What conditions do you impose 
and what advantages do you 
confer on clients sending in 
palletized consignments ? 

Have you introduced a special 
tariff (give an example) includ- 
ing for example : 

— on the one hand lower (min- 
imum taxable weight) and 
upper weight limits for pal- 
letized loads, conditions con- 
cerning the dimensions of 
pallets and the height of 
loads ? 

— on the other hand a deduc- 
tion of the tare weight of the 
pallets, and their return trans- 
port when empty at a reduced 
rate or free of charge, etc.? 

a) Tariffs. 


As was to be expected the conditions at 
the respective Administrations are all in 
favour of palletization by the clients. 

The Norwegian State Railways reduce 
the gross weight by 20 kg for each pallet; 
standardized pallets are not charged for 
on their return-journey to the departure 
station. 

At the British Railways the reduction is 
56 Ibs or 84 lbs (i.e. approx. 25 or 38 kg) 
according to the size of the pallet. In 
addition to this free return of empty 
pallets is provided if it can be proved 
that they travelled by rail between the 
same points with a minimum net load of 
2 cwts (101.6 kg) for the smaller sized 
and 3 cwts (152.4 kg) for the larger sized 
pallets. Subject to special negotiations, 
pallets of not-standard size may be brought 
under the same conditions. 

As regards boxpallets the same is applic- 
able, provided : 

— the pallet-base is one of the standard 
SIZeS; 

— the sides are collapsible and, when col- 
lapsed, fit within the perimeter of the 
pallet; 

— the collapsed boxpallet is not more 
than 12” high from the floor. 
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The Netherlands Railways do not charge 
for the transport of the boxpallet. Trans- 
port is exclusively carried out with V.G.L.- 
boxpallets. When entering into the pallet- 
exchange agreement consigner buys the 
number of pallets needed from the 
Administration’s subsidiary company Van 
Gend & Loos. 

For each loaded pallet tendered or col- 
lected, consigner immediately receives back 
an empty (box) pallet in sound condition. 
The pallets have to be mainly loaded with 
packages for one « group headstation >». 


At the Swedish State Railways condi- 
tions are somewhat more circumstantial 
owing to the fact that the client may not 
palletize on pallets of the Administration. 
The conditions in question are that the 
gross weight of the consignment is reduced 
by the weight of the (box)pallet with a 
maximum of 25 kg for pallets and 70 kg 
for boxpallets. Other conditions are: 


— that the (box) pallets meet the require- 
ments of the Swedish standard; 

— that freight is paid for a weight of at 
least 150 kg per (box) pallet; 

— that all goods loaded on the (box) pal- 
let are to belong to the same consign- 
ment and are to be firmly secured to 
the pallet; 

— that the (box) pallet load is entered on 
the consignment note as being one 
parcel; 

— that every parcel of a pallet load is 
addressed; 

— that the number of supports or detach- 
able sides is entered on the consign- 
ment note. 


Free return to the outgoing station of 
(box) pallets, supports and sides is granted 
in Sweden at almost the same conditions 
as at the British Railways (see above). 
Supports and sides have to be collapsible 
and collapsed. The return journey has 
to be made within 30 days, and only one 
consignment of empties for each consign- 
ment of loaded pallets. Boxpallets with 
uncollapsible sides are treated and charged 
for as used packing. 
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At the Soviet Union Railways the regula- 
tions concerning palletized consignments 
have not yet been worked out. 


b) Facilities. 


39.— What assistance do you give users 
in handling their pallets (loan 
or hire of machines) as well as 
in making up and labelling pal- 
letized loads (supplying _ staff 
free or on payment) ? 

40.— Do you make the pallets and 
pallet-crates stocked by you awail- 
able to consigners and under 
what conditions? Are they sup- 
plied free of charges, hired out, 
or put in a pool? 


The Norwegian State Railways hire out 
forklift trucks at a fee of 12 crowns an 
hour and pallets at a fee of 1 crown a 
day. For pallets the day of hiring out 
and the next weekday are free of charge. 


The British Railways and the American 
Railroads render no assistance with regard 
to throughout transport of parcels traffic 
on pallets. At the American Railroads 
the use of pallets is restricted to the depot 
platforms. 


At the Soviet Union Railways pallets are 
not supplied on demand to the clients. 
The possibility of introducing this facility 
in the future is not excluded. The facili- 
ties given are restricted to placing at the 
disposal of all interested parties the 
experience of the railway and, if requested, 
free instruction. 

The Swedish State Railways hire out 
forklift trucks to railway users at a charge 
of 20 crowns an hour for trucks with a 
capacity of 0.9-2.3 tons and 30 crowns 
for trucks with a capacity of 2.3-5 tons. 

Apart from the pallet exchange the stock 
of pallets have so far been insufficient to 
put these at consigners’ disposal. Railway 
pallets arriving loaded with parcels may, 
however, be loaned for a day to receiver 
against receipt. If it is returned later 
half a crown per pallet per day is charged. 
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At the Netherlands Railways pallets are 
not loaned or hired out to clients. As 
already mentioned clients sending parcels 
palletized buy pallets from Van Gend 
& Loos. Assistance is given for solving 
problems concerning internal transport 
and its link-up with external transport. 


c) Pallet pools. 


42.— Do you agree on the application 
of the following principles when 
pallets are pooled. 

a. Complete interchangeability of 
pallets and pallet-crates, and 
consequently the use by 
clients of machines identical 
with those used by your 
Administration ? 

b. Immediate compensation, num- 
ber for number, for pallets 
and palletcrates at the mo- 
ment the palletized loads are 
handed over so as to reduce 
the administrative and _ con- 
trol work to the minimum ? 


c. Limitation of the types of 
machines pooled to the strict 
minimum so as to reduce the 
capital investment of your 
Administration ? 

d. Possibility of progressive intro- 
duction ? 

Have you been obliged or do 
you think you will be obliged 
to agree to mitigations to these 
principles or to make them more 
flexible, such as: 

— supply of pallets by the rail- 
way for no immediate pay- 
ment when palletized loads 
are handed in (mitigation of 


clause b) ? 
— acceptance of pallets fitted 
with detachable fastenings 


(clips, knobs, hooks) or fixed 
devices of a special character, 
or even pallets of different 
sizes (mitigation of clause c) ? 
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In such a case do you think 
you can charge sufficient to 
cover the corresponding costs 
(returning empties, losses, 
operating difficulties, etc.). 


41.— If they are pooled, how does 
this organization function from 
the technical and administrative 
angles 2? 

Give details in particular of 
the conditions under which pal- 
lets are exchanged; are they made 
immediately, and number for 
number ? 

If so, is provision made for 
payment in kind (supply of pal- 
lets by the client) or in cash to 
cover the railway for the finan- 
cial charges due to the amortisa- 
tion of pallets during transport 
and the corresponding costs when 
transported empty ? 


A consequence of general palletization, 
starting in the factories or dispatch depart- 
ments of ,consigners is the formation of 
pallet pools. In several countries this has 
been or is being carried out by the Rail- 
way Administrations. 

An important simplification of the 
problems inherent in pooling will be 
acquired by maintaining the principles 
mentioned in the above question 42. 
One of the most important conditions 
undoubtedly is the congruence of the pal- 
lets used by the clients and the Railways. 

In addition to this simultaneous inter- 
change of loaded pallets with an equal 
number of empty pallets will reduce to 
a minimum clerical work and control. 

It is important to know to what extent 
the various Administrations take the same 
line in these matters. 

Well then, the principles mentioned in 
the question are generally agreed to. 


At the Netherlands Railways gradual 
introduction, as meant sub d of the ques- 
tion has taken place in some cases. By 
this the consigner was able to adapt his 
working methods to the new system. 
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The Administration’s subsidiary company 
Van Gend & Loos, who concludes the 
contracts, refuses to pool pallets with 
detachable parts and fitted with additional 
devices, or pallets of deviating sizes. Only 
pallets and boxpallets marked V.G.L. are 
pooled. ‘The staff is instructed to supply 
consigner immediately with a number of 
empty pallets equal to the number he has 
tendered loaded with packages. Thus the 
client always has a constant number of 
(box) pallets at his disposal. Apart from 
the written contract and fixing the number 
of pallets to be supplied no administration 
is needed. 


The Swedish State Railways rightly (*) 
remark that « machines » as forklift trucks 
are not included in the pool, but only 
pallets and boxpallets. 

Private pallets of sizes other than those 
agreed upon for the pool or pallets with 
special devices, cannot be included in the 
pool since the pool does not provide for 
their return. According to this Admin- 
istration it is, on the other hand, con- 
ceivable that in domestic traffic the rail- 
way should accept consignments loaded on 
private special pallets. Whether the same 
concessions are to be granted for such 
pallets as for standard pallets should be 
decided for each case separately. 

When clients participating in a_pallet- 
pool despatch a number of loaded pallets 
they immediately receive in return a cor- 
responding number of pallets either loaded 
or empty. 

The Norwegian State Railways are of 
an opinion that mitigations might be 
agreed to as regards the supply of pallets 
without immediate payment when pallet- 
ized loads are handed in. This Admin- 
istration says however, that they have too 
little experience for a definite opinion. 
In the cases that agreements have been 
concluded the pallet exchange is regulated 


(*) They could not know that in the original 
French version the word « engins » is used, 
which has not always the same meaning as 
« machines >. 
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in the same manner as in the Netherlands 
and in Sweden. 

The same goes for the Soviet Union 
Railways who requested elucidation of 
certain terms used, e.g. the term <« inter- 
changeability » may be according to capa- 
city, volume or dimensions, but also to 
suitability for the transportation of one or 
another type of goods and other factors. 

As regards pool conditions the following 
can be said: 


At the Netherlands Railways the client 
buys from Van Gend & Loos the number 
of (box)pallets he needs for palletizing 
his parcels traffic by railway and, if neces- 
sary, for palletizing his internal transport 
and storage. Consequently the number of 
pallets he buys may be considerably smal- 
ler than the number he loads daily, 
because for each lot he dispatches in the 
course of the day, he receives an equivalent 
number of empty pallets. On the other 
hand, it is possible that the client buys 
considerably more pallets than are to be 
used for his external transport, because 
of the stock of pallets used for internal 
transport and storage. 

Pallets are bought for 3 years, boxpallets 
for 5 years. These periods are based on 
calculations as regards the life of the pal- 
lets. After these periods the client has 
again to pay the purchase price of the 
pallets needed. 


The Swedish State Railways remark that 
pallet exchange implies the Administration 
supplying pallets during the actual trans- 
port instead of the client and also for the 
time that the pallets are at the receiver's 


within the period allowed, unless the 
receiver also is a participant in the 
exchange. For this service the Administra- 


tion receives a certain remuneration from 
the client. Presumably this observation 
applies to car-load traffic; as for parcels 
traffic as a rule railway pallets are used. 
The number of pallets which the Swe- 
dish State Railways supply to the client, 
is constituted by the product of the 
number of loaded pallets despatched daily 
and the average transport time for the 
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consignments. The average life of a pal- 
let of the type now used is about three 
years. 

The client may choose between two 
alternative ways of fixing the remunera- 
tion due to the Administration : 


1) the client pays the purchase price of 
the number of pallets supplied when 
the agreement is concluded and annu- 
ally one third of this sum as a com- 
pensation for the wear and tear of the 
pallet; 


2) the client pays the annual compensa- 
tion for wear and tear increased by 

5 % imterest on the capital invested in 

the stock of pallets supplied to the 

client. 

Only pallets in an undamaged condition 
may be exchanged, provided with the 
S.J. mark of ownership. The consigner 
stamps the consignment notes with the text 
« The pallets form part of the pallet 
exchange between S.J. and X. The pal- 
lets must be returned to S.J. and not be 
sent back to consigner ». The incoming 
depot must see to it that a corresponding 
number of pallets are immediately deli- 
vered by the consignee if he is a _parti- 
cipant to the exchange agreement, or check 
the return of the pallets with the aid of 
the « Receipt for pallets » if the consignee 
is not a participant. In the latter case 
the pallets are to be returned empty at 
the latest twenty-four hours after the 
expiration of the period allowed for col- 
lection and unloading. Otherwise a for- 
feit of half a crown per pallet is enacted 
for each day or part of a day. 

At the Soviet Union Railways the con- 
ditions for the exchange of pallets are still 
under review. The Norwegian State Rail- 
ways have concluded agreements to the 
effect that the client is the buyer or hirer 
of a fixed number of pallets of the Admin- 
istration. 


3. Results. 


38.— What results have you obtained ? 
Have you many clients who ask 
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for or agree to palletize their 
consignments ? 


So far the number of pallet-pool agree- 
ments has obviously been rather modest. 
The campaigns in this direction, however, 
have only recently started. 

At the Netherlands Railways this cam- 
paign started a good year ago. Now the 
pallet pool of Van Gend & Loos has 
46 participants employing approx. 2 500 
pallets and 300 boxpallets, a total invest- 
ment of about hfl. 105 000. 

Also the Swedish State Railways’ sales- 
men as a rule have to take the initiative 
of concluding agreements on the exchange 
of pallets. 

Development with respect to the use of 
pallets for external transports has hitherto 
been hampered to some extent by an 
insufficient stock of pallets. So far agree- 
ments have been concluded with about 
30 clients. 

At the British Railways no throughout 
palletization of parcels traffic is in opera- 
tion. In respect of full load traffic, how- 
ever, several firms have signed contracts 
for palletizing their goods. 

The Norwegian State Railways have as 
yet concluded contracts with certain 
important clients, more and more firms 
now introduce palletization of outgoing 
and incoming goods, inviting their clients 
to make use of pallets. 


SUMMARY. 


I. GENERAL ASPECTS 
OF PARCELS TRAFFIC. 


The characteristics of the parcels traffic 
supplied by the Administrations corres- 
pond in this respect, that parcels traffic 
is understood to consist of consignments 
which are less in volume or weight than 
a carload. The differences mainly lie in 
the character and extent of further limita- 
tions imposed on the consignments or on 
the packages. 

Limitations on the consignments im- 
posed by the Administrations are rare 
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(Soviet Union Railways); such limitations 
— minima and maxima —, based on cal- 
culations, are imposed by the consigner 
himself in his own interest. Some Admin- 
istrations encourage consigners — e.g. by 
means of special rates — to send full 
wagon loads. 


Limitations on the packages are of a 
general occurrence but diverge widely; they 
relate to: volume, dimensions, weight, 
unwieldiness. Most attention is paid to 
the maxima. At that it is defining if the 
package is to be handled by the railway 
agents or not. If the latter is the case 
limitations vary from 500 kg up to 20 tons 
at which, in most cases, it is stipulated that 
the goods shall not pass through the sheds 
or shall be loaded and unloaded by con- 
signer respectively consignee. Some Admin- 
istrations have laid down _ regulations 
concerning dimensions, at which a.o. is 
taken into account the height and width 
of the wagon doors, the possibility of hand- 
ling the goods with normal shed equip- 
ment, etc. 

For the indication of the importance of 
the parcels traffic only the total tonnage 
of the parcels traffic and the percentage 
it makes up of the total freight traffic is 
stated. The percentage varies from 0.3 % 
(Soviet Union Railways) to 20 % (Kire- 
ann Railways). The relative importance 
in the national economy is not. stated, 
though at describing the evolution a con- 
nection with the structure and the develop- 
ment of the national economy was noticed. 
The British Railways, the Norwegian State 
Railways, the Swedish State Railways and 
the American Railroads report a decline; 
the East African Railways, the South 
African Railways, the Malayan Railway, 
the New Zealand Government Railways 
and the Soviet Union Railways report an 
increase, whereas the Netherlands Railways 
and the Indian Railways report that they 
maintain their positions. Road competi- 
tion and grouping (consolidating) by 
forwarding companies are mentioned as 
the causes of the decline or the standstill. 

Though it is perhaps a little far fetched 
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to speak of two different dispatch systems 
it is possible to make a distinction in 
« regular runnings » and « optional run- 
nings >. As examples of the former 
the « systems » of the British Railways 
and the Netherlands Railways may _ be 
mentioned. The main characteristic is 
that the wagons run according to a fixed 
schedule and that optional runnings are 
merely complementary. A minimum per- 
missible weight has been prescribed by 
some Railways. The organization of the 
parcels traffic in the Netherlands is 
strictly « classical » and has, moreover, 
some particular aspects. As regards the 
« optional runnings » it is possible to 
single out two trends. The simple one: 
running direct wagons to all destinations 
as soon as a sufficient load can be formed. 
Examples of this system are: The East 
African Railways, the South African Rail- 
ways, the Malayan Railway and the New 
Zealand Government Railways. 


Sometimes a prescribed minimum weight 
is fixed, sometimes it is left to the Agents 
or the Station-master to decide. If a 
minimum is fixed this generally amounts 
to two tons. More complicated is the 
dispatch system of the Swedish State Rail- 
ways, the Soviet Union Railways (expres- 
sed in an « Organizational Plan ») and the 
Indian Railways, all three distinguishing 
3 categories of parcels wagons. 


The Swedish and Soviet systems perhaps 
approach the <« classical organization > 
most. 

Of the aspects of forwarding only those 
stated hereunder are of importance for 
this study : 


a. acceptance for transportation; 


b. route-indication of goods and docu- 
ments; 


c. « confrontation » of goods and docu- 
ments during the transport. 


Ad a). 


The goods are accepted for transporta- 
tion accompanied by a consignment note 
or waybill. Administrations state little 
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about the particulars to be entered the- 
rein. It may be presumed that there are 
few fundamental differences, but also, 
that there is no conformity. 


The Soviet Union Railways demand 
some kind of entry permit, a_ typical 
demand of a « économie dirigée », which 
though facilitating the planning of the 
dispatch entails additional clerical work. 
The administrative work on the docu- 
ments is mostly done after the checking in 
the shed, but the British Railways execute 
a preceding detailed registration, in large 
depots by means of microfilm. 


The instructions of the Administrations 
about the labelling of the goods by the 
consigner vary little. The majority ask a 
detailed address of the consignee, as well 
as marks, numbers and weight. In some 
cases the address labels are designed by 
the railway. Little has been reported 
about checking the goods against the con- 
signment notes. It may be presumed that 
this is executed fairly alike by all Admin- 
istrations. 


In the Netherlands the parcels of 
important regular consigners, especially if 
there are agreements with those consigners 
concerning flat rates, self labelling with 
journey labels and palletization are often 


only counted at checking. Only in 
exceptional cases some clerical work is 
done by the checkers. 

Ad b). 

The route-indications of the various 


Administrations vary widely, from a few 
written code characters on waybill and 
packages to detailed stamping and special 
labelling. On the waybill a.o. is to be 
found: serial numbers for identifying the 
consignment, vehicle guidance, date stamps, 
« group head station » and destination sta- 
tion, journey schedule, etc., sometimes 
abbreviated. On the packages: varying 
from no journey-label at all, to labelling 
with full or coded name of forwarding 
and destination station and data concern- 
ing the consignment or « station brands » 
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Adie). 


From the answers it appears that little 
or no clerical work is done during trans- 
port. ‘Those railways, however, who check 
at transhipment (British Railways, East 
African Railways, Eireann Railways, Soviet 
Union Railways, New Zealand Govern- 
ment Railways) report that confrontation 
of previously made out documents with 
the goods will have to take place. The 
Indian Railways report that some clerical 
work is done by the van sorters/guards in 
the « collecting road vans » during actual 
transport. 


Only the American Railroads and the 
Netherlands Railways report that they use 
specially designed wagons for their parcels 
traffic. The latter supply characteristics 
of these wagons. 


II. THE GOODS DEPOTS. 


The locations of old depots were defined 
by factors which, for the present genera- 
tion, are merely « coincidental » or 
« historical ». The locations of new 
depots or of those yet to be built are 
generally defined by « town-planning >» 
or « regional planning » in which many 
interests a.o. those of the railway admin- 
istrations play their part. In existing 
situations separate locations of incoming, 
outgoing and transhipment depots some- 
times is an intentional adaption to the 
function, sometimes more or less coinci- 
dental factors are the cause of the special- 
ization. 

In view of the general lay-out of the 
depots two types may be discerned : 


a) sectional depots, with separate intalla- 
tions for incoming-, outgoing and tran- 
sit traffic; 

b) combined depots, all installations are 
used for all three types of traffic; 
naturally seldom simultaneously, but in 
succession. 

Reporter's impression is that the sec- 
tional depot is the prevailing type. At 
any rate at almost all Administrations the 
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larger depots are sectional depots. In the 
Netherlands, on the contrary, the sectional 
depot is found only very rarely. Very 
interesting examples of sectional. depots 
are to be found at the British Railways, 
the Soviet Union Railways have special 
container depots. An extraordinary type 
of sectional depot with further advanced 
specialization within the divisions is run 
by the Indian Railways. 


In the depots of all reporting Admin- 
istrations the handling floor for incoming 
traffic is a platform. In most cases this is 
also true for the handling floor for out- 
going traffic. Hereby vertical transport is 


avoided. 
The British Railways prefer mixed 
arrangements : platforms in incoming 


sheds and cartage units in outgoing sheds. 
The New Zealand Government Railways 
use the mixed arrangement of partly shed 
and partly yard. 


The Indian Railways’ depots are pro- 
vided with high level platforms. 


The Administrations using platforms, in 
special cases carry out loading from ground 
level or from lorry and unloading on 
lorry. For voluminous or unwieldy goods 
mobile or stationary cranes or forklift 
trucks of great capacities are often used. 


This working method is the usual pro- 
cedure in the Soviet Union Railways’ 
« container depots »; it is very seldom 
applied at the Netherlands Railways. The 
heights of the platforms vary from 0.61 m 
(Indian Railways narrow gauge) to 1.23 m 
(Netherlands Railways) above rail top. 
Above road level the heights vary from 
0.99 m (British Railways) to 1.35 m 
(maximum of Swedish State Railways). 


The answers of the Administrations have 
enabled reporter to distil but a few general 
lines concerning the shape, the area 
required and the division of the handling 
floor. He does think, however, to have 
been able to derive the following defining 
factors for the shape, the area required 
and the division : 

— the amount of goods to be handled; 
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— the ratio in amounts of incoming, out- 
going and transhipment goods; 

— the number of destinations; 

— the number of delivery zones; 

— the working method; 

— the endeavours to acquire short trans- 
port distances; 

— the dispatch system; 

— uniformity or multifariousness of wa- 
gons; 

— the existence or non-existence of own 
pick-up and delivery services. 


None of these factors is entirely inde- 
pendent of the others (thus the endeavours 
to acquire short transport distances and 
the working method closely cohere; in the 
same manner there is a coherence between 
amount of goods, number of destinations 
and dispatch system) and it may be pos- 
sible to reduce them to a few general 
factors (among which the general one 
often brought on the stage in « explana- 


tions » : the structure and the phase of 
development of the national economy). 
Neither can all be of influence inde- 


pendently (e.g. the quantity of goods). 
With such a multiplicity of defining 


‘factors and the complementary or counter- 


acting influences emanating therefrom, it 
is clear that a proper planning when build- 
ing or altering of depots is very difficult. 
When designing important depots it will 
therefore be necessary, if we are not already 
tied by too many data, to call in the mo- 
dern planning technique of « linear pro- 
gramming » to approach an_ optional 
solution as much as possible. 

The general tendency for shed and plat- 
forms in small depots is: long and _nar- 
row, in large depots: long for incoming 
and transhipment shed and _ platforms, 
short for outgoing shed and platforms. 


Ill. HANDLING 
(METHODS AND EQUIPMENT). 
Methods. 


From the answers to the question about 
the working methods at forwarding, receipt 
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and transhipment, it appears, that the 
handling of the goods takes place in 
entirely different ways. 

At acceptance of the goods at the shed 
differences arise already in the number of 
points, where a road vehicle bringing 
goods has to unload. These differences 
consequently also lead to differences in 
the further handling of the goods, because 
when unloading at several points of the 
shed a certain pre-sorting of the goods 
already takes place, whereas when unload- 
ing at one point this sorting of the goods 
has to be done at some other time. The 
conveyance distances in the shed are also 
effected by the way of bringing in. For 
checking the goods widely different me- 
thods are applied at forwarding as well 
as at transhipment and receipt. In one 
single case there is no control at all at 
despatch. Where a check is carried out 
this varies from a comparison of the 
number of packages tendered with the 
number stated on the accompanying con- 
signment notes, to all goods being entered 
in an acceptance book. At transhipment 
of the goods there are Administrations 
who do not check the goods at all, and 
others who keep up a registration of all 
consignments. Checking at receipt in most 
cases is done directly when unloading the 
wagon. For this one Administration makes 
use of a telephone connection between 
the wagon and a special checking office, 
where the waybills are kept. At one 
Administration the checking is not done 
at the wagon but when the delivery 
vehicles are loaded by the delivery man. 
For weighing the goods most Administra- 
tions do have equipment, but do not 
always weigh goods. This largely depends 
on the fact if consigner enters the weights 
on the consignment note. 

The further handling of the goods at 
forwarding, receipt and _ transhipment 
depends to a great extent on the equip- 
ment employed for handling the goods. 
Especially palletization, at which the goods 
are transported in boxes or on pallets, has 
a revolutionary effect on internal con- 
veyance. 
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It is a pity that most Administrations 
do not enter deeply into the working 
method they apply in their depots. 

It does appear, however, that every- 
where part of the goods can be conveyed 
to the wagons directly, whereas another 
part has still to undergo sorting. One 
Administration supplies description of the 
sorting area in which for each destination 
a box is placed. This Administration, 
however, tries to have as few goods as 
possible go via this sorting area to avoid 
extra handling. Wherever possible the 
goods are conveyed from the door where 
the goods are accepted directly to the 
wagons; also consigners are urged to pre- 
sort the goods already when making these 
ready for dispatch. At receipt as well a 
difference is made between goods which 
are directly conveyed to the delivery 
vehicles and goods which undergo sorting 


before being conveyed to the delivery 
vehicles. 


Equipment. 


As already observed in « Methods » the 
forklift truck is a very important facility 
in the depots, which, however, is not yet 
introduced by all Administrations. The 
lifting powers of the trucks in use vary 
from 900 kg to 2000 kg, which is probably 
due to the different kinds of goods to be 
conveyed. The development of the fork- 
lift truck itself, however, has not yet come 
to a standstill. Various Administrations 
are still making experiments to ascertain 
the best type of forklift truck. The strug- 
gle is mainly between electric trucks and 
trucks with internal combustion engines. 
The electric trucks have the drawback that 
the operating time of the batteries be- 
tween charging is too short, whereas the 
exhaust gases are inconvenient. Experi- 
ments, however, seem to result in favour 
of the trucks with internal combustion 
engines. It is striking that one Admin- 
istration practically have no damage to 
forklift trucks, whereas other Administra- 
tions meet with a lot of trouble in this 
respect. Besides the forklifttruck there is 
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a great variety of equipment both powered 
and non-powered. At this it is remark- 
able that still experiments are carried out 
with different kinds of one of the simplest 
pieces of equipment, the wheelbarrow. 
The equipment with greatest capacity is 
to be found in the cranes. One Admin- 
istration even mentions the employment of 
a crane of 65 tons capacity. Special facili- 
ties for sortings such as sorting tables or 
something of the like are not used. 


IV. PROBLEMS INHERENT 
IN DISTRIBUTION. 


This chapter was dealt with summarily. 
Five of the twelve Administrations who 
replied to the questions have no own col- 
lection and delivery service. 

The kinds of vehicles used vary from 
covered 11% tons vehicles to semi-trailers 
(either covered or not) of 15 tons. The 
special equipment for the loading and un- 
loading of heavy parcels, small containers, 
etc. for the greater part consists of small 
cranes with a lifting power of 11% tons 
mounted on the vehicles. “'wo-wheeled 
floats with a very low floor are also used 
for this purpose. 

Delay at receipt mostly affects the 
punctual execution of the delivery service. 
In many cases the delivery service makes 
several rounds a day. A delay at unload- 
ing in these cases not always results in the 
goods being delivered a day later. At the 
collection service too operations are mostly 
synchronized, but a delay at collecting 
need not always lead to a delay in the 
departure of trains. 

Placing in the shed the incoming goods 
which have to be delivered is usually done 
in sections on the shed floor corresponding 
with the delivery districts. An exception 
to this is the direct loading on semi- 
trailers (British Railways). Goods which 
are uplifted by the consignees are stored 
in the shed, sometimes according to des- 
patch stations (Indian Railways),  fre- 
quently in coded sections, the code indica- 
tions of which are noted on the waybill, 
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and sometimes on special sections for big 
consignees (New Zealand Government 
Railways). 

What preliminary sorting is done by the 
collection service a.o. depends on the way 
in which the goods are accepted in the 
shed. In those cases that there are more 
points of acceptance in the depot the 
driver loads the goods as much as pos- 
sible per point of acceptance. In other 
cases the goods are put together in the 
depot per consigner to facilitate control. 
It also occurs that the driver, while col- 
lecting the goods, places these per destina- 
tion station in the cartage vehicle. An- 
other possibility is that the driver does 
not pre-sort and loads the goods arbitra- 
rily in the cartage vehicle. 


Loading the cartage vehicles in a few 
cases is done by the depot staff, sometimes 
based on a permanent programme, some- 
times according to the driver’s instructions. 
When the cartage vehicles are loaded by 
the shed staff it is difficult to check the 
consignments against the invoices, way- 
bills, etc. The check is then mostly made 
by consignee, while it also happens that 
the goods are delivered and that con- 
signee has to complain if the consign- 
ments are damaged or incomplete. 


As regards the apportioning of res- 
ponsibility between shed staff and delivery 
service, mostly that party is responsible 
who has accepted the goods without pro- 
test. Hence when the goods are loaded 
by the delivery man, the delivery man 
will be responsible if he has not reported 
irregularities when loading. 


V. PROBLEMS CAUSED BY THE 
PALLETIZATION OF THE PAR- 
CELS TRAFFIC. 


To the questions put in this part natur- 
ally only answers have been received from 
Administrations who make use of pallets. 
At various Administrations, notably those 
in the preponderantly agricultural coun- 
tries this is not the case. At some Admin- 
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istrations in the more industrial countries 
palletization is still at a stage at which 
experiments are made. Some Administra- 
tions already dispose of an experience of 
many years’ standing with the use of pallets. 
In the latter cases as well palletization is 
still in its development. Recently the pal- 
let system was still used almost exclusively 
by these Administrations as an expedient 
at the conveyance in the sheds, at loading 
and unloading the wagons and, in con- 
sequence, at the transport by rail. Of late 
years, the development tends towards 
general palletization, to be understood as 
palletization covering the whole chain of 
transport, from one end to the other and 
including both consigner and consignee. 
This form is recognized to be the most 
expedient. A difficulty, however, is that 
with parcels traffic the greater part of the 
consignees receive only very small lots at 
a time so that there is no sense in trans- 
porting palletized from the depot to con- 
signees’ premises. Throughout palletized 
transport of consignments from consigner 
to consignee will consequently only seldom 
be reached. As far as particulars have 
been supplied on this matter by far the 
greater part of the packages prove to be 
suitable for transport on pallets. In order 
to better adjust to each other the measure- 
ments of packages and pallets measures 
are devised or considered here and there. 
Only one Administration makes use of 
boxpallets to a large extent. Of course 
palletization effects the procedure in the 
depot. At this it is of special importance 
that the use of pallets has considerably 
contributed in realizing the switch-over 
from manpower to mechanic power, thus 
creating more favourable working condi- 
tions. Consequently the reactions of the 
staff to palletization are in general favour- 
able. General palletization has an un- 
favourable effect on the ratio of loading 
of the wagons. The extent of this effect 
is connected with the density of transport 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


345/115 


and the absolute size of the average load. 
The influence of this factor on the 
economic results varies with the distance 
over which has to be transported. At 
distances upwards of 300 km_ palletized 
transport does not seem to throw off pro- 
fits. Palletization in international trans- 
port, therefore does not seem recommend- 
able, at any rate not for parcels traffic, 
even without considering the problems 
adherent to international pallet pools. 


These problems also play an important 
part at the conclusion of pallet exchange 
agreements between the Administrations. 
These agreements are a necessary condition 
in order to reach throughout palletization. 
The most important problem at this is a 
complete interchangeability of the pallets, 
necessary to reduce to a minimum the 
clerical and control work inherent in the 
pooling of pallets. This presupposes 
standardization of the measurements of 
the pallets and reduction of the number 
of types. 


At the transport on pallets from con- 
signer to consignee there is still the prob- 
lem that the cartage vehicles which have 
to be used for the transport between con- 
signer and depot and between depot and 
consignee are mostly restricted to certain 
measurements which stand in the way of 
a good utilization of the loading capacity 
with pallets. 


Data about the economic results are 
rather scarce. The principal motives for 
the introduction of palletization rather 
seem to lie in the desire to render more 
attractive the working conditions for the 
depot staff and in the possibility palletiza- 
tion offers for supplying a link-up with 
the internal transport of many consigners 
who have embarked upon palletization or 
will do so yet. In this respect palletiza- 
tion is the most obvious form of mechan- 
ization and it will undoubtedly find fur- 
ther expansion in the near future. 
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HALLSBERG : the transhipment shed. 
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October 1956 : production per day and man : 1.7 vans 118.2 cly). 
Appendix la 


Swedish State Railways. 
(II - A) 


NASSJO : the transhipment shed. 


October 1956 : production per day and man : 1.5 vans (103.7 cly). 
Appendix | b 


Swedish State Railways. 
(II - A) 


ANGE : the transhipment shed. 
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October 1956 : production per day and man : 2.5 vans (159.1 cly). 
Appendix lc 
Swedish State Railways. 
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SUNDRIES SHED 
SLAT CONVEYOR AND DIRECT LOADING LAYOUT. 


Reference 
°C Capstan. 
oF Fairlead. 
L.C. Level crossing. 
W.M_ Weighing machine. 
C.D. Suitable site for checkers desk if required. 


25 cwt battery electric mobile crane provided in forwarded shed. 


FORWARDEO 
SHED 


RECEIVED 
SHED 


Appendix 2a 


British Railways. 
(II - B - 1) 


HALSINGBORG : the freight goods depot. 


Skala [1/000 


Appendix 3a 


Swedish State Railways. 
(II - B - 1) 


Marcu 1958 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


348/118 


Pe 


LSGI WWW 
Wa) wo 


OBHS NI AZqGIACKd 
aUY SINWHD 2TIGOW 
ALIDVaw> Amo Sz OM L 


HONI 1 OL 1499 -37V59S 


(1 - @ - 11) 
‘stompiwy ysiig 


9% xtpuaddy 


Gans BWDAD | 
= WOOUSSaW 


B1Se DAW ML 


avanyssao 
BuMHSViy DMIOvO IN 
OMIA WOTNA aeu 


vourtuy 


—— ATT 


vouluv,d 


1S ATI 


“S40uLNOD 
NwiSd¥2 dOOT 9235019 
"STO¥LNOD 3INW NoDWM 
(2143 asnamvs 
“SBHI109S'S3dO-NIC 


wwilSdv¥2 4007 G3SO19 -9' 19 
BvG Noss 3ud30-G 
Nwisdvo-3 

Qvaquiws-4 

BW NOOWm-¥ 


EPREREEEL) 


NvisSaw> 
Haim 


waICUSAVEL 


aNwid 


ABLLvS 


ONS BYHD 


SNIHDVA 
@ANIdvO INA ‘ 
Jwinove 

SNIGVO ANA 


peaks clalecs wasuaaven 


QR peers 


3odive 
HOIaM 


DLa 30med 


Sain 
Av 3ains—d 


(NmOHS LON 
NoIL 33S 
On1avol L¥vd 
430 370m) 


LNOAYW 1 
ONIGVO)] 1533010 GNY 


VaSUSAWEL 
NOOYM v7 oN 


SANIHDVW DNIDVOINN 
Q4aHS SAINQNNS 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 349/119 


Marcu 1958 


(I- €- ID) 
‘shvMjwY 91D1§ Ysipams 
9g xipueddy 


GFAS DMIOILNO 
$909 IONIPIAK 


PINS DN OWN! 
S009 FONT WWOINE 


‘suvA SUTUIOIUT Q9/, — SUA SUTOSINO /Gg : OGEI 19q0190 
odap spoos iysie1y ay : QUOMONISTYH 


(ie Geo) 
‘stomwmyYy Yysig 
2% xipuaddy 


ONIABOM ] j 
O30¥"vMYOs HOS a v fo} uv L wv v =] oO -| Of 
sanvud 371g0W 


321440 
SN3BWaYOs : 
‘“oaa aans sanvud BUScAN) \ 
NO 369 HOS Gs SyONwL BIMOTG ts 
Sanwyd BGOW ONIOYWHD AWaL awa} 


SNWiSdvD AG 
Q3ivuad0 sawou fo 
Sal.dwa Y 334 


931937709 
wos “214 


a@OW vos 
dn dw 


a a a oar . oninaeo 


“Aressaoau SB paplAoid aq 0} sysap s1ayooyo 2[qQvI10g 
‘urjsdeg = ‘9 
‘pegireg = “A “ENOAVT ONIGVOT LOAAMIG GNV MONUL AAMOd 
“BUISSOID [RAVT = “OT (aHSs SARIANNS 


Marcu 1958 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


350/120 


(I-a@-1) 
Dy xtipuaddy 


(Avanos) LOdEG iS COLO!) “STIYNS LISNVAL HIND = SLO 


BONIS AB VIAVOTNA 3804 SAVOT 


ODUM NI STWEINIW nm ce avouw Lé * 
MEAORME LEWA pete Craver eh7 porerke ete ht Peed tied 
KL LOT ES crows 6s avymM tn° svolow OL -— ,.JE —+— —— OF tlh «32079 —— 
Ge UVM N/ WLep see 3 cOYM Wr syotow OL C= OE —— —— $F Ili Ne LOG a 
clenanvns Onision 2S as he e 
Pere, 990609: HE ean AA i i eae 
= x $pIL: EF 0p 1wasN2 TaYMNs Le 9Lb0 ~ LHL € 
PEE EES A aN Ae —— mornin Srazgeg iwinem Ge ZS * 6M BE —*— 


gIVIL I N-w— ie 2z 
Tecealsssty st OF. = 0kL 


Z1ixz4 swoorm FE O-OY * * »¥h8- TE 
$e avensne ~- 6F t8E ~ 98%- OF 
jiire Wines 2 ZLV“OLOZ2- © —-— 


Ite wows 3 


ANLPN TT Ovvm108 SHODYM OZ ieee =x 915. 8 


IN/IGQVOT YOF 


INIGVOIND 2 INIAGVOT YOF iV 9, 7S Fo52 2 394} E:ew cans 


“""BNIGVOTNN BOF 


ain? 


ATz ta 8 


soupy zi w CVOe 


aw, rove 
o) cen € WLS @XLSYIHANYS TVIAITHIIA 
NOATE NM INIT NMOS 


(AempIey yeruan) 
SAVMTIVFY NVIGNI 


7 Marcu 1958 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 351/121 
ce 
= ame eo 


SNODWm BH ALIVE? 


SIOOD STIOPFONYD 


ONY Sinivd “710 


avowed 
SEN PSOE 
WIMEYL 


FINVLSIG SNOT OHHIIGS 
20S SNIVEL SOOOD THIFAS 


SN0Orm OF AL/INIFD 


sNoDNM O2 44/2rer? 


Sy 2-8P SP i 
g Bae ss Let 

BS 

ZS SIMWS SMOINKTTFIISUV SwODrM FAs 2vdT? 


Gror LYv72 


FSIONVHDIASIAN WAINZD 


ee 


‘SxODYMm @/ ALiDrawD 


swoowM Bt ALIDWIVD 


ae 
oS 
Pe) 
~ 
= DE SEO9E 
tas Qs 
PS PSONVAISFII-VY WAINTE 
~~ Svcorw & ALIS? 
swcorm 6 As/2rer> = = 
— SE IE* O98 
J |= 
= 8 PSONWHILIN TVSINTD 
no xe 
Pier GvoH# LYyvo2 
MOH Se Fe SESE" PS) 
x ~ SE ee ore ey Gariaats 
= ? £ @ U3 ) 
J =} S ~ 8 a BSIONVHIGIN TWHINFD Soar $7 Adlovavo 
5 OE Ble 3] /\2 camp ITA ion 
Ne 9 8 “3 ; sneorm 6/ s4/2Ver2 a4] 2 
eos = £ : * ro 
f] iS Hy % IEEE 6 OPP MX f=) 
zy a 
2 ~S = ‘ & Q Q SHODEM OF INIT INF YD 5. — 
~ i 
Ss i : > FSIONIMIYIN WHINTO a= 
=~ od & id és < 
Qa a Q Gvow LYV? sa 
y KK & KR i APIMHIVI AAVIH ONY TIFLS "NOY! 
Zz n I4R WHE qT 9-0+£-69+ 000 S ia 
< x [ks EGS wee: a aE 5 
Sus SSS SSE 
3 aS. Ss S “ £38 
& SNODEM OF ALIVE D 
S 
io) 
to a) 
as) 
he P0ek9" Ore 
5 ATNO 
jan) STIS, SNOINVTIIISIN Se Sa a ee 
SS 
y GvV0OY LYVT7 eS 
- x 1" 9O~ 8 95S 
TU109*99P id S ONHeD t 
8 S 2 1724 /YFINISSVS AB SITINVE 


N0DVM BI ALIDVEND 


‘Te og0rer 


SISTIS 
ONY NIVYD “SLIAND SIUIXIL 


GvOH LYv? 


INWARD 


Average Quantity of 
trattie dealt with of 
each shed per aay. 


DNOOVM # AL/2ravD 


SMWAL TIDAL TONISSA AB STIING 


ene a 
THODVM 6) ALIIVAD 


$8 
\ | 
ly 
2 
| « 
\3 
25 
6 


z 
| 
| 
z 
6 
fy 


2WODWM W) ALIEN? 
Taf 094/90 


SNIVLL TIP] YTONTSSHS AB STII 


352/122 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION Marcu 1958 


EINDHOVEN DEPOT 
(COMBINED) 


Ail ssewarding 


railway bracks 


depebiolfies a 
ta 


Hlakiv er yucca 


deliv 


scole 1: 800. 
Appendix 5a 
Netherlands Railways/Van Gend & Loos (II1-B-1 and Il -A-1/2). 


Put into use : January 1956 
Measurements : sheddeck 200 x 15 m = 3000 m2 
platform 200 x 3m = _ 600 m2 
Number of wagons : at receipt 54. 
at forwarding 84 
Turnover : incoming outgoing 
tonnage 210 240 
consigments 3 000 4 000 
Number of vehicles : 27 delivery vans 
8 trailers 
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Appendix 5b 
Netherlands Railways/Van Gend & Loos (II-B -1). 


Put into use : 1 900 
Measurements : sheddeck 112 x 14 m = 1568 m2 
Number of wagons : at receipt 41 


at forwarding 48 


Turnover ; incoming outgoing 


tonnage 180 160 


consignments 2 400 2 000 
Number of vehicles : 28 delivery vans 


12 trailers 
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Appendix 5c 
Netherlands Railways/Van Gend & Loos (II-B - 1) 
Put into use May 1953 
sheddeck 200 ~ 28 m = 5600 m2 
5 


at receiving : 


at forwarding : sheddeck 210 % 17,5 m = 3675 m2 
630 m2 


platforma210)< 993) me 


at receipt 84 


Measurements : 


Number of wagons 
at forwarding 72 
Turnover : incoming outgoing 
tonnage 300 270 
consigments 4 000 3 600 


98 delivery vans 


Number of vehicles 
9 trailers 
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Number of wagons, at receipt 77 ’ 
at forwarding 9: / ¥ 
' 
turnover: incoming outgoing ‘ y 
tonnage 3e°o 290 te | 
consignments 4.000 6.000 2 
oy 
Number of vehicles: 14e delivery vans | Md z 
2 trucks ~~ 
6 trailers / a 
4 semi trailers / © 
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Netherlands Railways/Van Gend & Loos. (IL-B-1 and III-A 
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Appendix 6 
(II - B - 2 a) 
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Appendix 7 
Swedish State Railways 
(IL- B- 2b) — List Question 8. 


Explanation of the Swedish wording : Sparrplat, tv dylika fastsvetsas i sddana lagen att 
landgangen ej kan forskjutas i sin langdriktning nar den placeras mellan tva godsvagnar = 
biocking plate, two firm ones, welded in such a position that the ramp cannot be 
moved lengthwise when being placed between two goods wagons. 
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Buitenplanken en liggerplanken Yanghout. 

Klossen van Essen- of Yanghout WW 

Dekdelen eerste klas Zweeds vurenhout 

Geschroefd met 24" no. 14 P.K. houtschr. ( 
en 13" no. 14 P.K. houtschr. (x 
3/8 slotschroeven B.S.W. en 


blank gedraaide stelmoer met (¢) EY 


zaagsnede DIN 546 


Benaming 4 zi jdig opneembaar stapelbord tah), 
1000 x 1200 Y-way pallet jormaa’ 


A4 


Rangschikmerk Q42 A 


N.V.Alg. Transport: en Expeditie-Onderneming 
VAN GEND & LOOS 


TECHNISCHE DIENST . UTRECHT 


Scheol 4:40 Gec 


cet.gl 4. P4957 Ge. 


Appendix 8c 
Van Gend & Loos 
Normal 4- way pallet (V-B-1a) 


Explanation of Dutch wording : Buitenplanken en liggerplanken 


Yanghout. Klossen van Essen- of Yanghout. Dekdelen eerste 
klas Zweeds vurenhout. Geschroefd met 23” no. 14 P.K. 
houtschr. (0) en 14” no. 14 P.K. houtschr. (x). 3/8 slotschroeven 
B.S,W. en blank gedraaide stelmoer met (.) zaagsnede DIN 546 
= outer boards and stringer boards of yang-wood. Blocks of 
ash-wood or yang-wood. Deckboards of first class Swedish 
white deal screwed with 23” no 14 gauge screws and 14” no 
14 gauge screws. 3/8 bolt BSW and machined fixing nut with 
saw-cut DIN 546, 
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fo be Cerelaa 


Sett fra undersiden A 
Siw pom the bottom rade 


80023 (32°) 
Appendix 9 


Norwegian State Railways. 
4-way pallet according to Norwegian Standard 815 and 816. 


Note : The wood shall be unplaned, dry and of good quality. The outer boards ought to be 
free from knots and of closely grown red deal. 
The fibre of the blocks should run horizontally. No nail head sticking out from deck and 


bottom surface may appear. 


(777771 _ 77771 777 


TTT V77Z77TA ITZI TTI Y 
42"x3" STRINGERS. (Urwret) 
Soy Tere 


Coco nh arty sy Cosy 


ISOMETRIC VIEW. 


NOTE - 


TO BE CONSTRUCTED OF SUITABLE HARD WOOD. 
ALL FACING TIMBERS TO BE DRESSED, SLATS TO 
BE OF 1" THICKNESS DRESSED TO 4@'g¢ FIXED 
TO CROSS BEAMS BY MEANS OF N¥14 GAUGE 2¢ 
NET TLEFOLD SCREWS. ALL HOLES TO BE DRILLED 
AND COUNTERSUNK. 


K.M.P. 
no 
(re aL eee 


[ AMENDS. | cS 


Ae aie ake 
TYPE LOADING 
PALLET For USE 
WITH LUFT TRUCKS 


Appendix 10D 


South African Railways. 
Two-way double decked winged pallet. 
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Appendix 11 
Swedish State Railways. 


Explanations of Swedish wording : Virket skall vara val torkat och av kvalitet I-IV. Ytter- 
braderna bor vara kwistfrie och av taétvuxen fur. Pallen far ej ha nagra i last- eller bottendack 
uppstaende spikhuvuden. Pallen skall med brannjarn eller genom malning med svart farg 
markas med « SJ » pa bada langsidornas mellersta distansorgan och med tillverkningsmanad 
pa distansorganet i pallens centrum, 

t ex jan 1956 markes 16, 
dec4956 » 126, 
jan 1957» Whe 
Ytterligare markning far ej forekomma = the wood shall be properly dried and of quality 
I - IV. Outer boards ought to be free of knots and made of closely grown red deal. There may 
not be one single nail head sticking out from the deck or bottom surface of the pallet. 
The pallet has to be marked « S.J » with a branding-iron or by painting with black paint 
on the middle blocks at the two long sides and the month of manufacture on the block in 
the centre of the pallet. 
e.g. January 1956 is marked 16. 
December 1956 is marked 126. 
January 1957 is marked 17. 
Further markings are not allowed. — Lastdack av 1” ohyvlade brader. Reglar av 1” ohyvlade 
brader. Distansorgan av tra antingen 4” resp 6” X 6” X77 eller diam. 100 X 77 med 5 mm 
tjock hylsa av vattenfast limmat kraftpapper. Bottendack av 1” ohyvlade brader, avfasas pa 
6vre kanterna mellan distansorganen = deck of 1” unplaned boards. Stringer boards of 1” 
unplaned boards. Blocks of wood either 4” respectively 6” xX 6” X 77 or diam. 100 x 77, 
5 mm cover of waterresistent sized kraftpaper. Bottom deck of 1” unplaned boards bevelled 
on top side between the blocks. 
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6-channel section slats 5 wide top & bottom 16 G.M.S. Winged - side frames 14 G.M.S. 
(5” surfaces to be outside) 


~ 


Bee 


ES 


me HEIGHT 7) 
. a 
<< 
: Lee CENTRE ceS JOG ms 


5-0 - CHANNEL SECTION 


CRANE BLOCKS / =~ ee * 
CONTINUOUS SKID PLATES 8c ms / SS 


Appendix 10c¢ 
South African Railways. 


S.A.R. Type steel double decked, winged pallet 
Two way - entry for cargo handling. 


Note. — Pallet to be stressed for use with fork lift & jib crane. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


17th. SESSION (MADRID, 1958). 


QUESTION 8. 


Financing and conserving railway properties and assets. 


Study and comparison for limited companies, partially state-owned com- 
panies and State Railways, of the financial means used for the normal 
renewal of installations and rolling stock. 


Forms of amortisation and renewal, taking into account for the latter, 
the slow or speedy depreciation of the currency. 


REPORT 


(Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, Ethiopia, Finland, 
France and French Union, Western Germany, Greece, Hungary, Indonesia, Italy, Lebanon, 


Luxemburg, Netherlands, Poland, Portugal and _ overseas territories, Rumania, Siam, 
Spain, Switzerland, Syria, Turkey, Viet-Nam and Yugoslavia), 
by W. KELLER, 
Chef de section du Contrdéle des finances et de la comptabilité générale 
des Chemins de fer fédéraux suisses, Berne. 
This report is based on* the replies our report only those Administrations 


given by Railway Administrations to the with which we have had such discussions, 


questionnaire issued by the International 
Railway Congress Association. The re- 
plies show that, from one country to 
another, the legal and economic conditions 
are widely different, as also are the me- 
thods of accounting. If we had tried to 
take all the replies into account, the 
report would have become voluminous. 
Moreover, we have had to amplify or 
clarify the replies received by asking for 
further details and even paying visits for 
discussions. We have been able to do 
this with a limited number of Admin- 
istrations. We shall therefore mention in 


10 


and offer our apologies to other Railways 
if we do not refer to their reply. “We 
have, however, been able to verify that 
these Administrations have resolved the 
problem in a similar manner. 

The statements of the following Admin- 
istrations have been taken into considera- 
tion in the report: German Federal Rail- 
ways (DB), French National Railways 
(SNCF), Italian State Railways (FS), Bel- 
gian National Railways (SNCB), Nether- 
lands Railways (NS), and the Swiss Federal 
Railways (CFF). 


In the present investigation, we deal 
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only with invested assets. Mobile assets 
have only a secondary role rate in railway 
finance. 


1. CONSERVATION OF _ ASSETS 
AND CAPITAL : COMMERCIAL 
THEORY AND PRACTICE. 


Any undertaking which produces goods 
or provides services, needs equipment or 
tools such as machinery, buildings, vehicles 
etc. To survive, the undertaking must con- 
stantly conserve the substance of its pro- 
ductive equipment. 

To buy the equipment, money is neces- 
sary, i.e. capital. The investor supplying 
the funds expects that the money invested 
will produce revenue and that it can one 
day be recovered at least at par. If only 
for this reason, it is necessary for the 
undertaking to conserve the substance of 
the investment, which is the counterpart 
of the capital investment. 

Capital assets are, however, subject to 
annual depreciation as a result of wear 
and tear, rust, or age in relation to other 
more productive equipment. If a loss of 
capital is to be avoided, the undertaking 
must offset this depreciation as it occurs. 
This means firstly an accountable com- 
pensation. This is only translated into 
physical replacement when the equipment 
becomes unusable. The financial arrange- 


ments, accounts and cost calculations 
cover the depreciation by amortisation 
funds. ‘The calculation of the first cost 


allows the fixing of the selling price which 
covers the costs. At the end of the year, 
comparing the charges and incomes from 
production, it can be seen whether the 
costs have been covered. The allocation 
to reserve for this prevents the amount 
of depreciation being shown as a dividend 
for distribution. 

So long as money retained its value, the 
problem of amortisation funds was limited 
to the most accurate assessment possible 
of the useful life of the investments and 
the allocation of the amounts needed for 
amortisation in the different years (con- 
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stant, decreasing or progressive sinking 
funds). The amortisation funds were func- 
tions of the purchase price of the assets. 
If the undertaking recovered this purchase 
price by sinking funds it could, at the 
end of the usable life of the assets either 
repay the capital or buy new equipment 
of the same value. Capital and _ assets 
were thus maintained integrally. 

This, however, was changed as a result 
of the currency depreciation in all coun- 
tries. We are thinking here less of monet- 
ary devaluation due to inflation, than to 
the slow reduction in purchasing power 
which has affected even those countries 
with a strong currency. For example, 
since 1938, the index of wholesale prices 
has more than doubled in the U.S. A. and 
in Switzerland. 


When the purchasing power of money 
falls, redemption at the purchase value 
allows the undertaking to repay the 
nominal capital when the equipment 
becomes unserviceable; but it does not 
allow for its replacement. ‘The nominal 
capital, but not its substance, has been 
conserved. What is important, however, 
is not the repayment of the capital but 
the replacement of the assets. The under- 
taking which wishes to survive is there- 
fore confronted by the following fact: if, 
having worked with the old « cheap » 
equipment, it has considered that a part 
of the income can be considered as profit 
and distributed to the shareholders, it 
follows that these sums will not be avail- 
able for the renewal. It must then call 
for new capital. In these conditions, how- 
ever, it would have difficulty in raising 
it, at least under favourable terms. In 
addition, it risks seeing its financial posi- 
tion deteriorate because it is not sure 
that income will cover the charges on 
the increased capital. 

In commercial practice as well as theory, 
it is agreed that the investments needed 
for conservation of assets alone must be 
assured by auto-financing, that is by the 
product of operation. 

In this respect, theory calls for arrange- 
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ments to redeem the replacement cost. 
By replacement cost, it is necessary to 
consider either the present-day value, Le. 
at the time the redemption amounts are 
assessed, or the renewal cost. It is neces- 
sary to disregard the renewal cost for 
two reasons. Firstly, it is difficult to 
determine in advance. Secondly, it can 
scarcely be justified. Whilst it is desir- 
able that the railway user should pay the 
redemption cost of the equipment and stock 
of vehicles at its current value, it seems 
unjustifiable to ask him to pay a price 
which takes account of a possible future 
depreciation of money value; the user's 
revenue, moreover, is in the current money 
value. 


The amount of redemption calculated 
at the prevailing values does not corres- 
pond to the true replacement value. It 
is obvious that when the purchasing power 
of money falls, it becomes theoretically 
impossible to recover the investment by 
auto-finance. In practice, however, as we 
shall show, redemption calculated on cur- 
rent values will generally suffice. 

Although the prevailing value may be 
the time value, this is difficult to calculate 
when related to assets which have no fixed 
market price as ordinary goods have. They 
are separate and often unique items which 
will not again be produced. Moreover, re- 
placement will generally include betterment. 
Steam locomotives are, for example, replaced 
by diesel or electric locomotives of greater 
capacity. In good practice, it is not pos- 
sible to base renewal charges for steam 
locomotives on the price of diesel or elec- 
tric locomotives, even though it appears 
desirable to cover by revenue financing 
the supplementary costs incurred by the 
higher power of the new vehicles. It 
would be necessary to calculate the renewal 
charge more on the present purchase price 
of identical steam locomotives. ‘This 
theoretical replacement value is obviously 
not easy to specify and its determination 
is to a great extent an estimate. 

In spite of these difficulties, commercial 
practice in certain countries (Netherlands, 
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France) allows the principle of renewal 
charges at prevailing value. ‘This system 
has scarcely penetrated other countries, 
mainly because the Fiscal Authorities do 
not recognise it. In these countries, 
industry uses other ways of preserving its 
substance; it certainly bases renewal 
charges on the initial purchase value, but 
gives a very conservative estimated useful 
life to equipment; in other words, it pro- 
vides excessive renewal charges. Accord- 
ing to a German statement, renewal charges 
in industry reached in 1955 for example, 
18.8 °% of the accountable value of assets. 
By the use of a decreasing rate for the 
renewal charges, mainly in the form of 
redemption of the book value, the major 
portion of the renewal cost is borne during 
the earlier years of use. According to the 
same German statistics, it is possible in 
this way to redeem 60 % of the purchase 
price in the first three years. This acceler- 
ated redemption does not produce more 
than the prime cost of the assets. It does, 
however, considerably facilitate the financ- 
ing of investment for replacement and 
extension. In general, because of the vary- 
ing ages of the assets and development of 
technique, the reserve funds provided for 
redemption are being used regularly for 
renewal and improvement. ‘Thus, each 
year, there are new increases in assets, 
paid for by the very high proportion of 
early renewal charge. According to the 
calculation of an author ('), the reducing 
annual charge — provided that prices do 
not change — allows the financing of a 
50-60 % increase in production so long 
as the renewal charges are re-invested 
concurrently. Instead of increased capa- 
city, increased renewal cost of a similar 
amount can be covered in the same way. 


Finally, in commercial practice, provi- 
sion is made, at least in good years, for a 
generous allowance to maintenance; as 
such expenses which constitute increased 
capital value are often classified in this way. 


(‘) Karl Hax : « Die Substanzerhaltung der 
Betriebe , Westdeutscher Verlag, Koln. 
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In brief, it is noted that in all countries, 
industry provides sinking funds to the 
permissible extent for conserving its assets 
by auto-finance. The conception of 
retention of assets is widely defined; it 
comprises not only the replacement of 
capital equipment by other items of the 
same value, but also their modernisation 
and development as called for by progress 
in technique. Some undertakings even 
finance actual extensions in capacity from 
their own resources. Without this auto- 
finance, the immense growth of productive 
equipment recorded over the past few 
decades would hardly have been possible. 


Il. CONSERVATION OF RAILWAY 
PROPERTY AND CAPITAL. 


1. General. 


The maintenance of Railway property 
is subject to economic laws identical to 
those governing industry. It may be noted, 


however, that there are some special 
features. The problem is particularly 
important in Railways. Renewal and 


maintenance represent 24 to 43 % of the 
total charges of modern systems. Exces- 
sive or inadequate amortisation has wide 
financial repercussions. 

Moreover, fixed installations have, in 
general, a very long useful life. In_per- 
manent way, for example, renewals are 
often carried out piecemeal, as needed, 
whilst other equipment, the body of the 
track and tunnels particularly, are practic- 
ally never renewed. Depreciation is thus 
less obvious and is difficult to compute. 
Monetary depreciation too, makes itself 
felt particularly with very long lived assets. 

The essential difference, however, is in 
the nature of a public service held 
by the railway. This means that the 
State has a more or less marked influence 
on its general policy. It obliges the 
railway constantly to maintain its equip- 
ment in good condition, to adapt it to 
the requirements of the traffic and tech- 
nical progress. At the same time, however, 
as it imposes on the railway duties of 
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various kinds, it often prevents the rail- 
way from ensuring from its own resources 
the essential funds. The degree of Govern- 
ment influence is reflected in the accounts; 
the greater the influence the worse are 
the results and vice versa. 

However, the deficits should not pre- 
vent the railways from carrying the whole 
of the amortisation or cost of renewal in 
their accounts. If they do not, they err 
themselves, as well as deceiving the public. 
It is then only at too late a date found 
that the railway has been living on_ its 
assets. ‘The only thing left is to render 
the enterprise wholesome; the sons will 
thus have to pay for the mistakes of the 
fathers. 

The State, which sooner or later will 
have to take over the railway deficits, 
succumbs too easily to the temptation to 
reduce them by restricting the charges for 
redemption or renewal. It exerts this pres- 
sure either directly by fixing or approving 
the amortisation or renewal rates, or 
indirectly by approving the budget. There 
is a certain parallel with industry in 
relation to Fisc. The State wants low 
amortisation in private industry to impose 
the highest possible taxes on dividends, 
but with the railway to reduce as much 
as possible the deficit it will have to carry 
in the final account. There is, however, 
the difference that pressure on the rail- 
way is more effective. The State has, in 
the first place, the right to inspect and 
impose statutes on it. In addition, the 
railway managements very often are not 
inclined to resist this pressure because they 
are obviously not anxious to present debit 
balances. Finally, there is also the weight 
of taxation which, in private industry, is 
reflected only in the final balance sheet, 
which does not prevent them from includ- 
ing very high amortisation rates in their 
accounts, 

If the deficits are not covered concur- 
rently entirely by the State, even with suf- 
ficient sinking funds, the fact will remain 
that there will be insufficient resources to 
conserve the assets. ‘They will then be 
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faced with an empty cash box, which will 
enforce the restriction of maintenance and 
renewal. 


2. The various accounting methods. 


Of the six Administrations concerned in 
our investigation, only two — the NS and 
CFF use the standard method of amortisa- 
tion. The other four use the « fixed 
value » method of accounting. 

According to this method, instead of 
the calculated amortisation costs, the actual 
renewal costs are charged currently to the 
financial returns. In the balance sheet, 
the cost of initial provision remains fixed 
so long as there is no essential change in 
the assets. 

The effective renewal costs charged to 
the financial returns correspond to 
amortisation charges on present values pro- 
vided the equipment is renewed each year 
to the same extent as it depreciates. Here 
is an example: An Administration has 
25 locomotives, the average useful life of 
which is 25 years and the actual age 
of them scaled from 1 to 25 years; it 
should replace each year one locomotive. 
The financial returns would be charged 
with a like amount whether it is charged 
each year with one twenty-fifth of the 
current value of all locomotives under 
the amortisation or if they carry each 
year the effective cost of purchasing one 
new locomotive as a renewal charge. 

The problem of deciding if depreciation 
of equipment should be assessed on the 
prime cost or on the current cost does 
not arise with the « fixed value » method; 
evaluation is necessarily on current values. 


It appears that the general method with 
most railways is for the annual renewal 
requirements to correspond to the annual 
reduction in value. Between the old and 
the new equipment is established a sort 
of balance in which the average age cor- 
responds roughly to half the useful life of 
all the equipment. As in the example of 
the 25 locomotives, the depreciation cor- 
responds to the annual need for renewal. 
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Often, however, because of their poor 
financial position, the railways cannot 
undertake the necessary renewals. Con- 
sequently, if the financial returns were 
charged only with the actual cost of 
renewals made, they would carry in fact, 
an incomplete charge. ‘Therefore, certain 
Administrations replace the actual expense 
by a theoretical charge. ‘These theoretical 
charges for renewal are calculated in 
principle in the same way as amortisation 
on current value. 


At one point, however, agreement is not 
perfect. In the method of amortisation, 
a rate can be selected which takes into 
account future possible depreciation be- 
cause of new technique. On the other 
hand, with a « fixed value », only actual 
depreciation is recorded. ‘This is the case 
in particular when nothing but the actual 
costs of renewal are charged to the finan- 
cial results. Equipment is not renewed 
in advance because it is necessary to reckon 
that, possibly because of technical develop- 
ment and economics, it may have to be 
taken out of service prematurely. In itself, 
the amount of the theoretical renewal 
to be charged to the financial results 
could very well include future deprecia- 
tion but this would be contrary to the 
real idea of renewal, limited to current 
replacement. 

If the majority of railways prefer the 
« fixed value» method rather than amor- 
tisation, it is not because it is more simple. 
The difficulties are the same with both 
methods when it is a case of determining 
the theoretical replacement costs. We say 
theoretical costs because when we renew 
an asset it is not exactly like for like. 
This theoretical replacement value is the 
basis of calculation for amortisation on 
current value. With the fixed value me- 
thod, however, it serves to distinguish 
between the costs of renewal to be charged 
to the financial accounts or to the sinking 
funds, and the costs of an increase in 
assets. The fixed value method seems 
more complicated in that this delimitation 
must be done in each case, whilst with 
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the amortisation system, it is sufficient to 
make one annual calculation for each 
group of assets. 

It is worth while to look for the reason 
for this preference in the origin of rail- 
way accounting, which was conceived in 
the Departmental State accountancy. This 
is averse to the allocation of charges which 
are not actually expended to amortisation. 
It is probable that, even to-day, the effec- 
tive costs of renewal are more acceptable 
to State Departments than theoretical 
redemption. 


It is true that the fixed value method 
has the advantage of automatically 
introducing the principle of current value, 
whilst the same principle is even partly 
resisted in the amortisation method. 


The application of the fixed value me- 
thod varies from one administration to 
another : 


The DB charges the operating costs 
account not with the actual renewal 
charges, but with renewals which should 
have been carried out under the pro- 
gramme. ‘These charges are calculated on 
the average useful life of different groups 
of assets and on the replacement cost 
(actual value). ‘They thus correspond to 
amortisation at current value. 


The DB calculates current value by 
means of a price index. The _ balance 
sheet values were re-assessed in 1949, at 
the time of the currency reform, and only 
price changes since then are taken into 
account. 


The theoretical renewal charge is writ- 
ten with the operating costs and credited 
to a corrective account on the debtor side 
of the balance sheet. The same account is 
charged with actual renewal costs. Con- 
sidered as renewal costs are costs of like- 
for-like replacement. When a renewal in- 
creases the productive capacity, the portion 
relating to increased equipment or capa- 
city is charged to capital. For example, 
when steam locomotives are replaced by 
diesel or electric powered vehicles, the 
capital investment is increased only if and 
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to the extent the new vehicles increase the 
capacity of the system. Strengthening of 
the track in renewal, for example by lay- 
ing heavier rails or using more sleepers, 
is not considered to be an increase in 
assets. 

We may note as a peculiarity, that the 
DB charges the operating costs with theore- 
tical amounts, not only for renewal, but 
also for maintenance of equipment. Recon- 
ciliation between theoretical and actual 
costs is made, as for renewals, through a 
corrective account in the balance sheet. 

The SNCF takes the annual maintenance 
and renewal costs of fixed equipment as 
equivalent to depreciation. Theoretical 
renewal charges are not formulated. The 
operating costs are thus made to carry the 
actual costs of maintenance or renewal. 
All work is considered as renewal or main- 
tenance, except « new work » which 
increases physical assets or productivity. 
However, from the cost of new work is 
deducted a sum of 20 % representing 
the portion of maintenance and renewal 
work which is generally included. ‘This 
deduction is charged to operating costs as 
are the costs of all new works below five 
million French francs and all welfare work. 

For stock (vehicles, furniture and ma- 
chinery) the SNCF charges the annual 
accounts, under the heading of renewal, 
with the cost of new acquisitions, so long 
as it does not exceed 9 % of the receipts 
from transport. Any surplus is put to 
increased capital investment. This per- 
centage was obtained in 1952 by calculat- 
ing the theoretical renewal charges over 
the useful life and the cost of replacement. 
By linking the theoretical charges to the 
transport receipts, the SNCF _ dispenses 
with the need to recalculate after each 
change of price. It is assumed that costs 
and receipts will follow the same _ price 
variations. During recent years, the SNCF 
has been compelled slightly to reduce its 
purchases in relation to renewal require- 
ments; it has not charged the difference 
to operating results. 

The statutes of the FS prescribe annual 
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allocations for renewal of vehicles and 
track steelwork (rails and fittings); these 
allocations are charged to the operating 
costs. For the other parts of the per- 
manent way and all other classes of fixed 
equipment as well as_ furniture and 
machinery, the operating results are 
charged with the actual cost of renewal. 

According to the statutes, the annual 
allocation for renewal of vehicles is fixed 
at a minimum of 2.5 % of the traffic 
receipts. Very often, when the need for 
renewal demands and the budget allows, 
the allocation has been increased. How- 
ever, from 1948/49 till 1956/57, the mini- 
mum allocation has been reduced to 
1-1.5 % of the traffic receipts. The new 
law which has been passed, will raise it 
to 5 % from 1957/58. 

With regard to renewal of permanent 
way steelwork the minimum annual alloc- 
ation is statutorily fixed at 0.8 % of traf- 
fic receipts in addition to the 240 L. per 
km. operated which has now completely 
lost its significance because of currency 
depreciation. For reasons already given, 
however, the actual annual allocation is 
greatly in excess of that called for by the 
above mentioned rates. 

Because of the statutes, the FS must 
also redeem, by charges against the operat- 
ing accounts, the loans made to finance 
construction and purchases. 

The cost of like-for-like replacement of 
equipment are considered as_ renewal 
expenses. However, for certain important 
fixed equipment and complete vehicles, 
the costs of replacement are taken as an 
increased capital investment whilst the 
value of rolling stock withdrawn is taken 
out of capital. The principle of fixed 
book value is however not followed com- 
pletely. The reason for this must be 
found in that the FS, being short of funds, 
finance these investments by appealing to 
the money market. 

The SNCB has a renewal fund. Annual 
allocations are calculated on the useful 
life and replacement cost. Deficits in 
recent years, however, have caused these 
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to be at a lower figure than the alloca- 
tion needed theoretically. For 1956, for 
example, the actual payments were only 
1020 million Belgian francs, instead of 
1850 million francs. 

The actual cost of renewal is covered 
by the renewal fund. Renewal is con- 
sidered as like-for-like replacement, as on 
the DB. 

In addition to allocations to renewal 
funds, the SNCB, by virtue of its statutes, 
must redeem its loans in 75 years by 
charges on the working results. 

Two administrations have adopted the 
amortisation method; the NS and the CFF 


‘who use different methods of calculation : 


The NS redeem on the basis of cur- 
rent value. However, for the body of 
the permanent way, they are content 
to apply the amortisation on the prime 
cost of purchase. ‘The current value is 
obtained by price index. In_ practice, 
the NS first calculate the amortisation on 
the purchase price shown in the balance 
sheet; then they add to the amount thus 
obtained an extra one according to 
the price index. The extra amount is 
allocated to the credit of an _ internal 
renewal fund. In the published accounts, 
the basic sinking fund charge and the 
supplementary price index addition are 
shown as a single sum, shown under the 
heading of amortisation. 

It may be noted that in 1938, when the 
Company was created, the invested capital 
was revalued. For all equipment pur- 
chased or built before this date, the values 
quoted in the first balance sheet are 
reckoned as the purchase price. 

For fiscal reasons, the NS have for some 
time used the fixed value method for the 
superstructure. 

The CFF, in principle, redeem capital 


assets on the purchase price. For track 
equipment (superstructure) and _ vehicles, 
there is a supplementary redemption, 


which for track equipment is calculated 
on the difference between the purchase 
price and the current value; for vehicles, 
only a part of the difference is used. For 
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vehicles, however, the supplementary 
redemption is only made if it does not 
entail a deficit. 

Both administrations book renewal 
charges according to the rules covering 
the amortisation method, that is these 
costs are added to capital investment and 


consequently included in the normal 
redemption funds. There is thus no 
distinction between renewal and new 


investment as is the case with the fixed 
value method. They do not add to the 
capital either the costs of continuing 
operation during the work, or the costs 
of adaptation and maintenance of existing 


equipment carried out concurrently with’ 


construction, or any other expenses con- 
sidered as non-capital cost. The NS add 
these costs to 
CFF includes them in maintenance. 


3. Maintenance of assets in amount. 


In showing the amounts expended by 
the railways in conserving their assets, it 
is necessary to distinguish between the 
accountancy charges and the actual costs. 
The accountancy charges include the 
amounts charged to the working results, 
under capital redemption, for actual or 
theoretical renewal. 

The actual costs of renewal provide only 
an incomplete picture of the efforts made 
to maintain the assets unless we add the 
expenditures which increase the capital 
investment. It is true that in the narrow 
sense of the term, the conservation of 
assets includes only like-for-like replace- 
ment of equipment. However, an under- 
taking cannot continue to exist if it does 
not develop. Therefore, it should be 
desirable that a part at least of the means 
necessary for development should be fur- 
nished from auto-financing as is the 
general rule in industry. For railways, 
auto-financing is particularly indicated 
since a considerable portion of increased 
capital has no immediate effect on product- 
ivity. We need only think of the large 
amounts spent to increase safety operation ! 
It would not be possible to disregard 
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increased capital because it is difficult in 
practice to find a line of demarcation 
between like for like replacement and in- 
creased value. The administrations which 
use amortisation do not reckon with this 
difference in their accounts. 

Finally, to make comparisons between 
the different administrations, it is neces- 
sary to compare the actual figures with 
the statistical details. 


a) Accounting charges for maintenance 
of assets. 


Taking an average of the years 1951/55, 
working results’ were debited with the 
amounts shown on Table 1 for main- 
tenance, redemption or renewal of assets. 

The administrations have made the fol- 
lowing observations on this table: 

The SNCF figures are an average of 
the years 1954 and 1955 as the system des- 
cribed earlier dates only from 1952 and 
was fully operative only from 1954. 

The FS figures shown under redemption 
or renewal cover the annual amounts 
allocated to the various renewal funds, 
the annual allotment for improving and 
increasing equipment, as well as the charges 
resulting from financial amortisation of 
cash loans which have been contracted to 
finance construction and renewal. 

On the SNCB, the costs of vehicle main- 
tenance are lower than the normal costs 
because of the introduction, during the 
years covered, of a fairly large number of 
new locomotives and motor coaches for 
diesel or electric operation, the main- 
tenance costs of these being still low. 
The renewal charge is below the calculated 
theoretical charge because, as we have 
already said, the SNCB, — because of the 
financial position — has been only able 
to allocate to the renewal funds 1 020 mil- 
lion Belgian francs, instead of 1850 mil- 
lions considered necessary. 

The CFF amortisations include the usual 
type of sinking fund. The unusual sink- 
ing funds based on the excess of receipts 
and intended to overcome the delay due 
to insufficient redemption in the past, have 
not been included. 
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As percentages of total charges and 
traffic receipts, the accounting charges 
for maintenance of assets (maintenance, 


redemption and renewal charges combined) 
are as follows: 


TABLE 2. 


Traffic 


receipts 
oO 


7% 7 


Total 
charges 
oO 


The comparative value of these figures 
is reduced by the fact that « political » 
charges included in the total charges vary 
from one administration to another 
(abnormally high pensions, employment 
of supernumerary personnel, etc.). As 
mentioned further on, the capital expen- 
diture also shows important variations. 
Traffic receipts depend on the level of 
charges of the different administrations. 

It is also possible to relate the account- 
ing charges for maintenance of assets to 
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the length of lines operated and to the 
traffic statistics. To allow easier com- 
parison, we have calculated the values in 
gold francs. (See Table 3.) 

The charges per kilometre operated are 
high on the CFF owing to the geogra- 
phical conditions and to the widespread 
electrification which has been undertaken, 
entailing large expenditures on fixed 
installations. 

The amount of use of the equipment 
affects the cost of the working units. The 
greater is this amount, the lower are the 
proportionate costs per working unit, and 
vice versa. 

To judge the charges to be made for 
maintenance of assets, there is no doubt 
that the value of the invested capital is 
the most appropriate standard for com- 
parison. The balance sheet value must 
be disregarded at once, because it differs 
according to the accounting method used. 
Only the current replacement value can be 
taken into consideration, even though it 
may only be a summary estimation. 

As the replacement value given by the 
administrations relates to the 1955 results 
and that on various railways this value has 
been considerably changed during earlier 
years, it is not the average charges from 
1951-1955, which are compared above, but 
the charges for the year 1955 only (Table 4). 


TABLE 3. 


Accounting charges for maintenance of assets 


per per 
train/km 1000 gross 


operated 


in gold francs 


51 072 
53 091 
26 110 
34 636 
40 926 
61 942 


in gold francs 


2.96 
5.48 
2.07 
Deh) 
2.03 
2.68 


tons/km hauled 
in gold francs 


8.66 
12.04 
6.74 
6.35 


9.87 
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TABLE 4. 


Charges for maintenance of assets as percentage 


of replacement value of fixed assets 


Fixed 


installations 
oO 


Maintenance : 
DB 


Total maintenance, redemption or 
renewal : 


Finally, as far as the administrations 
have used them, we show in the following 
Table 5, p. 372/12, the most important rates 
of redemption or renewal. ‘The percentages 
are based on the useful life and probable 
residual value. 

These percentages are not immediately 
comparable. It is necessary particularly 
to note the way in which the administra- 
tions make their maintenance and renewal 
policy and charge the cost. For example, 
the low rate applied by the CFF for 
amortisation of ballast’ is explained in 
the official financial report of the Swiss 
Railways which charges ballast to track 
foundation. To cover insufficient amor- 
tisation, the cost of ballast renewal is 


Vehicles 


7% 


charged to operating account. The NS 
which applies a redemption charge for 
the ballast at the rate of 2 % also charges 
all renewals of it to the operation account. 

We may recall also that the DB allocate 
maintenance to working results by means 
of fixed rates, which include probably a 
part of the expenditure otherwise covered 
by redemption or renewal charges. 


b) Expenditures actually incurred in 
maintenance of assets and increases in fixed 
assets. 


The average annual expenditures actu- 
ally incurred in renewals or increased 
fixed assets over the years 1951-1955 are 
shown on page 373/13 (Table 6). 
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TABLE 5. 


RATES FOR REDEMPTION OR RENEWAL 


DB SNCB NS CFF 
Ze 7 Yo 7 
Railway installations : 
ible ade oy, oe eee ks eee — == = = 
Foundations, etc. : 
Body of the permanent way includ- 
INGetuinnel Shae oes yee ances 0.153-0.553 — 1.5 1.0 
Structures, bridges, etc. 1.124-1.166 (1) 1.0-2.0 AS) 
4 Permanent way : 
Ballast™ ie eee ok. eee fee 3.0 py 8} 2.0 1.0 
Sleepersserailssiswitehes™= es 3.0 1.6-4.6 4.0 3.0 
Buildings and fixed installations of the 
stations : 
Bunldincs aes ) in () 1.33-3.0 1.0-2.0 
Fixed station equipment... . . 5 : 35 4.0-6.0 3.0 
Contact line installations . . 1.899 1.6-3.2 2.5-4.0 2.5-3.0 
Telecommunications and safety equi- 
TERNS <i CREE RIO MER A San kA 1.901-1.906 3.2-3.8 4.0 4.0 
Machines, furnitures and tools... . (2) 3.8 100.0 5.0 
Rolling stock : 
Motive units : 
Steam locomotives . 2.550 1.9-2.4 Be) 4.0 
Electric locomotives. ... . 3.333 Dal 3.5 4.0 
Diesel locomotives, motor coaches, 
tailcats, etc) % é 4.0 2.1-3.8 3.5-4.0 4.0 
(railcars (railcar (int. combus- 
0 1'0:0) engines tion engine 
16,5) == 10/0) 
COROT): 6 6 as IDS 1.9 353 4.0 
IRV NO MURS 5 3 5 6 eG a 2.760 1.7-2.1 3.0 DES 


(4) Contractual amounts corresponding approximately to actual annual expenditures on renewals. 
(?) Redemption is included in the classes where material is used or to which material is allocated. 


In the SNCB figures purchase of vehicles 
financed by recovery of war damages is 
omitted. On the other hand, if the 
expenditures devoted to fixed equipment 


are particularly high, this must be attri- 
buted to the extensive work undertaken 
to electrify the main lines of the system. 

The actual expenditures incurred in 
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renewals and increased capital equipment, 
as a percentage of the replacement value, 
were as follows : 


TABLE 7. 


c) Financing of renewals and increased 
capital equipment. 


The fact of accounting amortisation or 
the total of theoretical renewal — even 
roughly calculated — to the account of 
working results does not signify an assur- 
ance that the financial resources necessary 
for renewal are available. ‘This is only 
the case when these charges have counter- 
parts in receipts or when the State makes 
good the deficit. Otherwise, it is not 
possible to renew the equipment or 
then it is necessary to call for outside 


capital. This method is, however, un- 
healthy. The two latter cases are, however, 
found in several of the administrations 


considered between 1951 and 1955. <A 
fortiori, the resources necessary for invest- 
ment have not been available. 


The DB, because of lack of resources, 
was forced to reduce considerably its pro- 
gramme of maintenance and renewal. In 
general, the accounts showed a_ deficit 
and as the State did not cover this, the 
deficits had to be carried forward. 


In fact, increased capital equipment was 
entirely financed by outside capital (bor- 
rowing, ‘Treasury bonds, bankers’ loans, 
ClGa\E 


The SNCF accounts are also closed with 
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deficits, but the State has taken them over. 
Thus the SNCF has been able to under- 
take maintenance and renewal considered 
necessary and has found ways of financing 
them without outside capital. However, 
for vehicles, the actual expenditure for 
renewal has not reached 9 % of the traf- 
fic receipts. 


Of the actual increases in assets, 12 % 
have been charged in advance to the 
operating account as a quota of renewal 
and maintenance carried out in relation 
to new work. These charges have thus 
been financed from their own resources 
or by the State covering the deficit. 
Twenty-eight per cent have been paid by 
the State or other groups as compensation 
for war damages or subsidy. The re- 
mainder 60 %, have had to be obtained 
by loans from the State or other loans 
and bank credits. 


On the FS, too, deficits are made good 
by the State. However, the magnitude of 
these deficits has compelled the FS to 
reduce the programme of maintenance 
and renewal, and even to undertake bor- 
rowing to finance a part of it. Fifty-seven 
per cent of the amounts allocated to 
increased capital investment are covered 
by subventions from the State, of which 
47 % are as compensation for war damages; 
the remaining 43 % being obtained mainly 
by loans. 


The SNCB, on the whole, has also shown 
a deficit, but has not benefited from suf- 
ficient State assistance to cover same com- 
pletely. Therefore, allocation to renewal 
funds and actual renewal expenditure has 
had to be reduced accordingly. In accord- 
ance with its statutes, all increased capital 
investment has been financed by loans. 


The NS and CFF have not had deficits 
and have not been prevented from operat- 
ing amortisation and carrying out their 
programmes of works without restriction; 
whereas on the CFF, however, other factors. 
have come into play. These two railways 
cannot separate the financing of renewals 
from increases of their assets. 
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The NS have been able to finance 75 % 
of their investments from their own 
resources (sinking funds and _ reserves) ; 
they have financed the remaining 25 % by 
increase in capital liability. In this res- 
pect, it may be recalled that for the 
period considered and in relation to the 
replacement value of all fixed assets, the 
NS have invested more than double the 
amount that the other railways have. 


With regard to the CFF, not only have 
they been able to finance from their own 
resources the expenditures on renewal and 
additional capital investment, but have 
also repaid loans of nearly 167 million 
francs. That was possible, firstly because 
of the extraordinary amortisation of about 
160 million francs provided from surplus 
receipts, and secondly, because the CFF 
were compelled to limit their programme 
of work owing to political reasons forced 
upon them by the too-high general activity 
level in constructional works. During the 
next few years, it will be necessary to 
finance the increase of fixed assets by 
means of outside capital. 


Most railways consider that in future 
the need for capital will increase because 
they will have to develop their equipment 
to meet the requirements of modern traf- 
fic and technical progress. They have 
compiled five and ten-year programmes 
which forecast, for renewal and extension, 
an annual expenditure of up to 5 % of 
the replacement value. They do not yet 
know, however, how they will be financed. 
In any case, they will have to finance the 
development of installations beyond simple 
renewal by outside capital unless the State 
intervenes. Generally, it must be expected 
to see the part of outside capital increases 
and on the same basis, the capital costs too. 


The relative reduction of cost of capital 
over the last few decades seems to be 
replaced by an increase. The following 
figures (1955) show how low the cost of 
capital is in relation to total charges. 


The charges of providing capital are 
understood without the legal or statutory 
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Cost of capital 
as percentage 
of total charges 
for 1955 
~ 


(1) 3.1 % if account is taken of dividends paid 
on shares and deducted from the profit. 

(2) 8.1 % if account is taken of dividends paid 
on State-provided capital and deducted from 
the profit. 


financial sinking funds. In this report, 
these financial sinking funds have been 
added to the normal industrial amortisa- 
tions because the former serve only to 
complete the latter, which are considered 
inadequate. 

If the capital charges of the CFF are 
heavier than those of all other systems, 
this must be attributed in the first place 
to the very high construction cost, due to 
the topographical conditions of the 
country. In addition, as currency depre- 
ciation is far less in Switzerland, the debt 
has been lightened only slightly. Fin- 
ally, if the charges on capital of certain 
administrations are lower, the reason is 
that the State has given them free use of 
equipment at the time of their establish- 
ment and after the last war has made itself 
responsible for a large part of the cost of 
reconstruction. 

Lastly, the very low charges on capital 
on the NS reflects the favourable structure 
of their capital assets, i.e. the preponder- 
ance of their own capital. 


Ill. CONCLUSIONS. 


Because of the constant depreciation of 
money which has been experienced to a 
varying degree by all countries, the prob- 
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lem of conserving assets »-is more~ vital 
than the simple conservation of nominal 
capital. For undertakings with a heavy 
capital investment, as railways have, the 
problem is of particular importance. 


The classical form of redemption, by 
which the original cost is spread over the 
useful life of the equipment, becomes 
inadequate when money loses its value. 


To retain the substance, which is 
essential for the existence of an under- 


taking, it is necessary to adjust sinking . 


funds to the current value of the fixed 
assets. 


Industry adopts this principle in a 
general way, although it is not always in 
the form of amortisation on current value; 
in practice, use is made of a very high 
sinking fund rate, proceeds to accelerated 
amortisations during the early years of 
usage, charges immediately to profit and 
loss the expenditure which forms an 
increase in value, or, finally, establishes 
a reserve. In general, auto-financing is 
not limited to maintenance of assets, it 
also includes a large proportion of in- 
creases in Capacity. 


The railway administrations consulted 
are also of the opinion that the purchase 
price is not a suitable basis for calculating 
amortisation. Only the NS officially uses 
amortisation on current value. The other 
administrations, instead of redemption, 
charge the working results with theoretical 
charges or actual costs of renewal. Theo- 
retical renewal charges are based on cur- 
rent value; actual renewal costs are auto- 
matically on this basis. Only the DB 
materially charges the working account 
with theoretical renewal amounts what- 
ever the balance, and this administration 
uses a system which is equivalent to amor- 
tisation on current value. On the other 
administrations, over the period considered, 
the charge to operating account has been 
more or less influenced by the resulting 
credit or debit balance, although less on 
the SNCF than on the FS and SNCB. 


Moreover, on these railways, the charges 
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for maintenance of assets included in the 
working results are, in relation to the 
actual value of the fixed assets, less that 
on the NS and DB. Because the distinc- 
tion in accountancy between the costs of 
maintenance, redemption and renewal 
varies from one administration to another, 
it is desirable to consider the charges in 
total. 


The CFF is the only administration to 
use amortisation on initial cost. However, 
for the permanent way and vehicles, they 
complete this by an additional sinking 
fund, which allows at least partial com- 
pensation for the increase of the cost of 
replacement. In addition, on the CFF 
the amortisation rates are in part greater 
than those of the other administrations. 
As a percentage of the replacement value, 
the debit of the results account is lower 
than on the NS, the DB and the SNCF, 
but higher than on the FS and SNCB. 


The two methods — fixed 
amortisation — can be considered as 
identical in their effects. Both permit the 
real depreciation of equipment to be taken 
into account. 


value and 


However, the reporter sees an advantage 
in the amortisation method. It is simpler 
and above all can be understood by non- 
specialists because it confirms to general 
commercial practice. 


Even by making adequate sinking fund 
allowances, there is still no assurance of 
conserving of assets. It is still necessary to 
have corresponding receipts. But, during the 
period under consideration, this was so 
only on the NS and CFF. In general, the 
accounts of the other administrations show- 
ed deficits. As the State did not wholly or 
partially cover their deficits, the DB and 
SNCB were compelled from lack of 
resources to reduce their maintenance and 
renewal programmes. Whilst on the SNCF 
and FS the deficits have been covered by 
the State, they have none the less adversely 
affected the carrying out of their renewals. 
and extensions, especially on the FS. 


Compared with those of industry, the 
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charges for amortisation and renewal on 
most railways are too low. This proves 
more than the fact that these administra- 
tions are behind with the renewal and 
modernisation of their equipment. It is 
not that the railways have a worse method 
of accounting, but that receipts are not 
sufficient. 


Whilst certain railways might be critic- 
ized regarding the official presentation of 
their accounts, it is because the latter do 
not shown the charges for amortisation 
and renewal as fully as actual deprecia- 
tion calls for. This criticism in fact con- 
cerns, however, not so much the railway 
administration but the State, as it is the 
latter which puts a restriction in this 
respect. 


The fact that the railways do not ade- 
quately redeem capital, because receipts 
are insufficient, can only have grave con- 
sequences. Insufficient amortisation pre- 
vents punctual replacement and modernisa- 
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tion of assets. In turn, excessive age of 
equipment and vehicles weakens the ability 
of the railways to face their competitors; 
this is an obstacle to their rationalisation. 
Their financial position thus continues to 
worsen and the possibility of setting up 
sufficient amortisation diminishes. Fin- 
ally, installations and vehicles become 
obsolete, deficits become chronic, and some 
means to render the enterprise wholesome 
becomes necessary. The railways can 
escape this vicious circle only if they are 
allowed to amortise to the same extent as 
industry and to create reserves in favour- 
able years; that is, they must live by their 
own resources. It is better that railways 
should live by their own resources rather 
than receive public aid; but in order that 
railways may continue to exist from their 
own resources they must be released of the 
unjustifiable political charges and obliga- 
tions in relation to industrial economy, 
and be allowed to achieve a reasonable 
co-ordination of transportation. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


17th. SESSION (MADRID, 1958). 


QUESTION 2. 


Very long rails. 


Welding methods. 


Transport of long welded 


rails and necessary equipment for transporting, laying, fixing, 


ballast, tamping, etc. 


Economic aspect of the question. 


Present tendencies. 


REPORT 


(America (North and South), Australia (Commonwealth of), 


Burma, Ceylon, 


Egypt, 


India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, Pakistan, 
South Africa, Sudan, Sweden, Union of Soviet Socialist Republics and the United King- 
dom of Great Britain and Northern Ireland and dependent overseas territories), 


by F. Jackson, 


Assistant Chief Civil Engineer (Maintenance), South African Railways and Harbours, Johannesburg. 


Nine replies were received to the ques- 
tionnaire submitted to 33 Managements. In 
addition, however, the Association of Amer- 
ican Railroads submitted valuable informa- 
tion which had been collated by their « Spe- 
cial Committee on Continuous Welded 
Rail » from 15 railways on the North Amer- 
ican Continent. Of the Managements who 
had replied four have had little experience 
in the use of long welded rails and the 
report is confined to those countries which 
have had adequate practical experience. 

On three of the railways the gauge is 3’6” 
on the other 4’8 1/2” or broader. There is 
no very material difference in practice due 
to the difference in gauge. 


1. Definition of long rails 
and statistical information. 


Question 1.1. — After what length does 
your Administration make use of the ex- 
pression « long welded rails » (Wh) 


seeing that by this we mean a rail the 
central part of which never undergoes 
any movement as a result of temperature 
variations ? 


Answer : Replies varied from 91.4 meters 
to 213.3 meters. A reasonable standard to 
adopt appears to be 100 meters or longer. 


Question 1.2. — Please show in table form 
the general information collected about 
L.W.R. used on main lines. 


Answer : See Table 1. 
(a) Overall lengths of the principal sec- 
tions laid with L.W.R.? 


Answer : In most countries the use of 
long rails is largely experimental and no 
definite policy has been reached with regard 
to the length of section to be laid with 
long rails. 
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(b) Total cumulative length of the sec- 
tions so laid compared with the total 
length of main lines on your system ? 


Answer : The greatest total length of 
L.W.Rs. is found on the American Con- 
tinent where 1 152 km have been laid. 


(c) Maximum speed allowed over the 
TE WiRe 


Answer : In general the maximum speed 
is the same speed as is permitted on lines 
with normal length rails. 


(d) Gross daily tonnage on the most im- 
portant sections ? 


Answer : The gross tonnage indicates that 
L.W.Rs. are being used on some of the 
busiest lines in the countries concerned. 


(e) Maximum temperature variations 
Annual and daily in regions where 
the L.W.Rs. are assembled? (The 
temperatures are taken as measured 
in the rail-head). 


Answer : Annual variations in tempera- 
ture varied from 60° C to 90° C and the 
daily variations 21° C-42 °C. 


(f) Kind of sleepers — wood, steel or 
concrete; number per km ? 


Answer L.W.Rs. are used on wood, 
steel and concrete sleepers. Numbers vary- 
ing from 1 240 to 1920 per km. 


(g) Method of fastening the rails to the 
sleepers ? 
Answer : Dog spikes, elastic spikes, clips 
and bolts, cast irons chairs with keys are 
all used. 


(h) Kind of ballast ? 


Answer : Crushed stone. 
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(i) Methods of welding used? 


Answer : Electric arc, thermit, oxy-ace- 
tylene, and flash-butt have all been used, 
but preference now seems to be for flash- 
butt. 


(j) Are expansion devices used or not? 


Answer : Generally no special joints are 
used for expansion although where the rail 
is not rigidly held to the sleeper, rail 
anchors are used to prevent expansion. In 
some cases, special splice joints which allow 
for expansion are being used. 


(k) Year when L.W.R. were first intro- 
duced ? 


Answer : Earliest L.W.Rs. used in 1936, 
but originally only experimentally in tun- 
nels. 


(1) Quantity of ballast per kilometre of 
track ? 


Answer : 1 250-2 250 cub.m/km. 


(m) Type of joints at ends of L.W.R.? 


Answer : Generally standard suspended 
joint with normal fishplate, but in some 
cases special splice joints. In other cases 
L.W.Rs. are separated by three ordinary 
length rails. 


(n) Are rubber pads used between rail 
seat and sleeper, spleeper chair and 
sleeper or rail seat and sleeper chair ? 


Answer Rubber pads are only used 
when concrete sleepers are used and are 
inserted between rail seat and sleeper. 


2. Usefulness of using long welded rails. 


Question 2.1. — In order to obtain both 
better running and a decrease in mainten- 
ance costs, does your Administration con- 
sider that the best solution is to use 
L.W.R., or on the contrary, have you 
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found by experience other equally satis- 
factory solutions? In the latter case, 
please give details of such solutions and 
the results obtained (see also question 
5A). 


Answer : With one exception L.W.Rs. 
are considered to be the solution. One rail- 
way considers a medium length welded rail 
to be a better solution than the L.W.R. 


Question 2.2. — Have you found that there 
is any improvement, however small, in 
undulatory wear on sections laid with 
L.W.R.? 


Answer In no case has any opinion 
been expressed. 


3. Manufacture of long welded rails. 


Question 3.1. — What method of welding 
does your Administration use to make 
LW Rs? 

With which method have you obtained 
the best results? 

In carrying out such welding, have you 
any technical specification, especially as 
regards recording certain methods of de- 
tecting defects? 


Answer : The most favoured method of 
manufacturing L.W.Rs. is by flash-butt in 
depot into transportable lengths and _ther- 
mit welding into L.W.Rs. on site. 

Gas welding is, however, also used very 
successfully. Generally no technical speci- 
fication is laid down, but in some cases the 
« tup » test is used and in other cases 
ultrasonic detectors. 


Question 3.2. — If the method of welding 
used involves adding steel, what differ- 
ences are there between the steel used for 
the rails and this added steel, the object 
in view being to avoid the production of 
hollow surfaces or bumps on the running 
surface near the welds after a certain 
time ? 

If the method of welding used does not 
involve the addition of steel, have you 
found that there are any changes in struc- 
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ture in the welded zone likely to give rise 
to the same type of defect? If so, have 
you found any way of preventing this? 


Answer Where steel is added as in 
thermit and gas welding it is of such a 
composition as to ensure that it is as near 
as possible in composition to the steel in 
the parent metal. In case of flash-butt weld- 
ing nothing is added and generally the 
welded area is slightly harder than the 
parent metal. 


Question 3.3. — Whatever kind of welding 
is used, do you consider that it is useful, 
or at least advisable, to heat-treat, anneal 
or normalise the welds? 


Answer Thermit welds are not heat- 
treated. Gas pressure welds are annealed 
and both preheating and postheating has 
been carried out in the case of electric arc 
welding. 7 railways use the flash-butt pro- 
cess. Of these 4 anneal and 3 do not an- 
neal. It appears from latest tests that heat 
treatment of flash-butt welded joints is per- 
haps unnecessary. 


Question 3.4. — In order to prevent noise 
arising at welded joints similar to — 
though on a much reduced scale — that 


produced at fishplated joints, do you en- 
force any precise regulations concerning 
the tolerances allowed in lining up both 
in level and on the cross section, the 
welded joint being rejected where such 
tolerances are exceeded ? 


Answer Straight edges of varying 
lengths are used to ensure that the running 
surfaces are true. 


Question 3.5. — What is your opinion 
concerning the most suitable length for 
L.W.R. from the technical, economic and 
practical points of view ? 

In order to arrive at this length, have 
you taken as a basis theoretical considera- 
tions or only practical considerations ? 

In the first case, please give the hypo- 
theses used, the maximum temperature 
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variations allowed for, and the form of 
calculation used. 


Answer : Theoretical considerations do 
not place any limit on the length of the 
L.W.R. provided curves, grades, roadbeds, 
etc., place no restrictions on their use. 

Practical considerations limit the length 
of shop welded rails (such as space available 
at the welding depot, maximum permissible 
length of train). 

Lengths vary from approximately 40 m 
to 500 m. There is no definite conclusion 
as to the ultimate most practical length of 
L.W.Rs., but most railways appear to favour 
a length of approximately 800 m. 


Question 3.6. — What is the smallest ra- 
dius of curve on which you consider tt is 
possible to use L.W.R.? 

Is this limit determined by theoretical 
studies, or prudence, or have you learnt 
by experience what limits must not be 
exceeded ? 


Answer : In practice rails are being laid 
on curves as sharp as 400 m radius on 
4’8 1/2” and 800 m on 3’6” gauge. Experi- 
ments and calculations have shown that 
L.W.Rs. can be laid on sharper curves pro- 
vided the roadbed is very well consolidated. 
Prudence has dictated restriction to the 
flatter radius until more experience has 
been gained. 


Question 3.7. — If there are many straight 
lengths on a section of a line suitable for 
L.W.R. and at the same time curves 
whose radius is below the admissible limit 
mentioned under point 3.6 above, what 1s 
the maximum length of rails used by 
you ? 

In such a case do you consider it better 
to lay the rails with the joints staggered 
rather than opposite each other ? 


Answer : Very little information has been 
provided in answer to this question due 
chiefly to the fact that the use of L.W.Rs. 
is not general and they are being laid first 
where they can be used without restrictions 
due to curvature. In all cases square joints 
are preferred. 


Question 3.8. — Do you consider it neces- 
sary to use expansion devices at the ends 
of L.W.R., enabling the ends to move to 
a certain extent? If so, have you found 
that after a certain time in service these 
had to be re-set owing to abnormal in- 
ternal stresses developed in some central 
portion of the rail? If so, what do you 
do ? 


If on the contrary you do not consider 
it necessary to use an expansion device at 
the ends of L.W.R. allowing the normal 
joint gap to be exceeded — about 20 mm 
— has practical experience confirmed you 
in this opinion or have any disadvantages 
been experienced with these rails so that 
in the future you will use expansion 
devices able to allow more movement ? 


Answer : The largest number of L.W.Rs. 
is used on the North American Continent 
and no expansion devices are used, but the 
number of rail anchors is increased at the 
ends of the L.W.R. Other railways are 
using expansion devices, but there is still 
insufficient information to justify their use. 
Experience in the U.S.A. seems to indicate 
that an expansion joint is unnecessary pro- 
vided the stress in the rail is adequately 
held by using sufficient rail anchors and 
sufficient sleepers at the ends of the rails. 
Where expansion joints are used the L.W.R. 
is destressed once per year by loosening and 
refastening all fastenings when the tempera- 
ture is within the proximity of 20°C. 


Question 3.9. — What type of expansion 
device is used on your railway? Please 
supply drawing. 

What is the cost of this device com- 
pared with the length of track it takes 
up 2 

What expansion limits have you 
adopted ? 

What is the effect of the cost of expan- 
sion devices on the cost of a kilometre of 
running line ? 

Same question in the case that you do 
not use expansion devices but make use 
of certain special devices — anticreep 
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devices for example — with your L.W.Rs. 
Please attach drawing of joints and spe- 
cial devices. 


Answer : Only four railways reported the 
use of expansion joints as a general rule 
and costs vary from about £50 to £400, the 
latter for a special joint developed for two 
way traffic on a single line. 


The maximum movement permitted by 
expansion joints is approximately 125 mm. 
The cost of the most expensive joint adds 
6 % to the cost of the track and is not 
considered to affect a decision with regard 
to use of L.W.Rs. 


Where expansion devices are not used, 
rail anchors are used, but the cost of these 
is negligible compared with the cost of the 
welded track. 

See Annexure No. |] for drawings of ex- 
pansion joints and rail anchors. 


4. Laying long welded rails. 


Question 4.1. — Amongst the types of 
sleepers used — wood, metal, concrete — 
which do you consider most suitable for 
use with L.W.R.? 

Do you use the same sleeper spacing 


— number of sleepers per km — with 
L.W.R. and standard length rails (15 to 
36 m)? 


Have you found any considerable dif- 
ference in the behaviour of L.W.R. laid 
on wood, metal or concrete sleepers? 

As regard the resistance of the track to 
transverse displacement, are not metal 
or concrete sleepers better than wood 
sleepers ? 


Answer : Where concrete sleepers have 
been tried they are preferred to other types 
as the greater weight increases resistance to 
buckling of the track. Wood and_ steel 
sleepers are, however, being used without 
trouble. 

Generally the sleeper spacing for L.W.Rs. 
is the same as that for conventional rails. 


In practice no difference has as yet been 


detected in behaviour of different types of 
sleepers, but tests have indicated greater 
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resistance to buckling where concrete sleep- 
ers are used. 


Tests have shown that steel and concrete 
are more resistant to buckling than wood, 
but in practice the factor of safety used is 
sufficient to render any type safe on a well 
consolidated roadbed. 


Question 4.2. — How do you fasten the 
L.W.R. to the sleepers? Please attach 
drawings. 

In general amongst the methods of 
fastening used in the case of standard 
length rails — 15 to 36 m — which me- 
thods are equally suitable for use with 
L.W.R. and which must be avoided? 

Have you used elastic spikes to fasten 
your long rails, and if so, with what 
results ? 

Do you consider that anticreep devices 
should be used with L.W.R. when the 
fastenings do not keep the rail firmly 
anchored to the sleeper : 


(a) With expansion devices; 
(b) Without expansion devices? 


Answer : No special device is used for 
fastening L.W.Rs. to sleepers. Generally 
with concrete sleepers an elastic clip is 
used. All standard methods of fastening 
standard length rails to sleepers are in use 
in the case of L.W.Rs., with the addition 
that anti-creep devices are used where move- 
ment between the rail and the sleeper is 
possible. 

Elastic spikes type A-6 per sleeper have 
been used satisfactorily in a test by one 
railway. 

With L.W.Rs., in all cases where the rail 
is not anchored firmly to the sleeper, anti- 
creep devices are used, irrespective of 
whether expansion joints are used. 


Question 4.3. — To increase the transverse 
resistance of the track especially on 
curves — have you considered it advis- 
able to widen the foundation of the per- 
manent way on the outside of the track? 
Up to what limits can such a widening 
be considered effective? Please attach 


384/6 


drawings of ballast section, normal and 
special for L.W.Rs. in straight track and 
on curves. 


Answer : Due to the introduction of long 
rails three out of fifteen railways in the 
North American Continent have increased 
the width of shoulder ballast from 125 mm 
to 254 mm. Railways, other than North 
American, consider that the width of 
shoulder should be 400-450 mm, but that 
no advantage is to be obtained by increas- 
ing it to more than 450 mm. American 
Railways generally have larger sleepers and 
more per kilometre and their track is, 
therefore, more resistant to buckling than 
others. 


No distinction is drawn between straights 
and curves. 


See Annexure No. 2 for ballast diagrams. 


Question 4.4. — When laying track with 
L.W.Rs. which one of the following me- 
thods do you consider best from the point 
of view of transport to the site : 


(a) Long rails welded in the shops up to 
lengths of 100 m or more ? 


(b) 15 to 36 m long rails? 


(c) 15 to 36 m long sections assembled 
complete beforehand ? 

Is your choice of method (a), (b) or (c) 
above based on the speed and facility of 
laying in this case, or is it based solely 
on economic considerations ? 

If you know the cost of the three me- 
thods of laying given above — or of 
equivalent methods — please give us de- 
tails of the results obtained ? 


Answer : Railways of the North Amer- 
ican Continent, which have most experience 
in the use of long rails, do not favour the 
use of field welds. Rails are shop welded 
into final lengths of approximately 450 m. 
Other railways are still experimenting with 
long shop welded rails and a few field welds 
or short shop welded with a large number 
of field joints. The British Railways are 
experimenting with prefabricated track 
field welded. 


The use of mobile depots, with conse- 
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quent reduction in distances L.W.Rs. have 
to be transported, will probably affect the 
method eventually adopted. 


The adoption of L.W.Rs. welded in shops 
by the American Railways is influenced by 
the fact that renewals of rails and sleepers 
are not normally carried out at the same 
time and the shop welds are more reliable 
than the field welds. 


Question 4.5. — Once the maximum tem- 
perature variations in localities, where 
L.W.R. are laid, are known, how to you 
decide the temperature at which such 
rails are to be laid, 1.e. the temperature 
to be used as a basis for setting up the 
joints in the expansion devices, or at 
which the final welds will be carried out 
if there is no joints left? 

Do you heat the rails in order to get 
by artificial means the required tempera- 
ture for correct laying? If so, how and 
with what success 2 


If the long rails are made up from 15 
to 36 m long rails, in what order are the 
welds made so as to keep the stresses as 
low as possible ? 


Answer : Generally the final fastening 
down of L.W.Rs. is done at approximately 
the mean of the annual maximum variation 
temperatures for the area concerned. 


The heating of rails by artificial means 
has not been tried out. 


Where short rails have been welded in 
the field, it is the practice to weld them 
consecutively. 


Question 4.6. — Are the sleepers carrying 
the L.W.R. laid directly on the normal 
type of ballast or on an intermediate 
layer of fine gravel some centimetres 
thick ? 


In which case does the stabilization of 
the track occur the quickest ? 


Answer : In all cases sleepers are laid 
directly on ballast. 
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Question 4.7. — Is the present tendency to 
reduce the amount of ballast used, leav- 
ing the spaces between the sleepers almost 
without ballast, advisable in the case of 
L.W.R.2 Does not this affect the lateral 
strength of the track? 


Answer : Ballast should be kept up to 
the top of the sleeper to increase ballast 
resistance to movement of sleeper. 


Question 4.8. — Is any speed restriction 
imposed on track in which L.W.R. have 
been newly laid and, if so, what is it 
and for how long its duration ? 


Answer : Speed restrictions are not im- 
posed on account of L.W.Rs. The speed 
restrictions imposed for trackwork with nor- 
mal length rails are also imposed under 
similar conditions in the case of L.W.Rs. 


5. Maintenance of lines laid 
with long rails. 


Question 5.1. — In view of the fact that 
the maintenance of lines laid with 
L.W.R. differs considerably from that of 
lines laid in the classic fashion, has your 
Administration prepared any technical 
notes regarding the special maintenance 
of such track? 


If so, please give an example and stress 
the most striking points ? 


Answer : The railways are almost unan- 
imous in requiring that no loosening of 
fastenings, lifting of track or opening out 
of the ballast should be done unless tem- 
peratures approximate the temperatures at 
which the L.W.Rs. were originally fastened 
down. 

The range of temperature during which 
these operations are permitted is approxima- 
tely 13°-23° C. 


Question 5.2. — Are defects in level oc- 
curring in service corrected by means of 
mechanical tamping or shovel packing? 
What advantages and what drawbacks 
have you found in these two methods ? 
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Answer : Defects in level are being cor- 
rected by both mechanical packing and 
shovel packing. Mechanical packing is pre- 
ferred as shovel packing reduces the lateral 
resistance of the track. 


Question 5.3. — What is the approximate 
duration of the period of stabilisation of 
long rails 2 During this period what ts 
the number of platelayers-hours per km 
required for correct maintenance ? 

Once the period of stabilisation is over, 
how many platelayer-hours are required 
per km per annum ? 


Answer : Replies to the first part of this 
question are inconclusive. Where _ the 
L.W.Rs. are laid on sleepers already stabil- 
ised, as in the U.S.A., there is no period 
of stabilisation. Only one railway gave a 
figure for maintenance of L.W.R. track as 
required, the figure being 600 platelayer- 
hours per kilometre per annum where traf- 
fic amounted to 26000000 tons annually. 
The American Railways estimate a saving of 
25 % in maintenance. London Transport 
Executive report a reduction of 170 man- 
hours per kilometre per annum for nearly 
the same pare: 

Question 5.4. — From your experience of 
the life of the component parts of track 
laid with L.W.R., the maintenance costs 
in question being known, can you give 
any comparison between the cost of the 
classic type of track and that of track laid 
with L.W.R., all the various factors which 
come into play being taken into account. 


Answer Only the American Railway 
Engineering Association and the Japanese 
National Railways have attempted to assess 
the monetary saving arising from the use 
of L.W.Rs. 

The American Railway Engineering As- 
sociation give an annual average figure of 
approximately 600 dollars per kilometre for 
savings due to (a) lower maintenance costs, 
(b) longer life of rail (estimated to be 
29 years as against previous 22 years), (¢) €x- 
tension of complete repacking cycle from 
5.1 years to 7.5 years. 
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The Japanese figures of estimated cost 
per annum per kilometre given in yen are : 


(a) L.W.R. welded in depot . 1,578,410 
(b) L.W.R. field welded 1 558 090 
(c) Standard rails 1 600 760 


These figures take into consideration sav- 
ing in maintenance, but not any longer life 
from L.W.Rs. compared with standard rails. 


Question 5.5. — What incidents have oc- 
curred on sections of your system laid 
with L.W.R.? 

Please give a description of the most 
characteristic incidents and explain all 
the circumstances fully. 


What steps have you taken to deal 
with fractures of L.W.R.? 


Answer : One railway reports 55 breaks 
out of 7500 gas welds. Otherwise, no inci- 
dents due to the use of L.WRs. as against 
standard length rails. Fractures are dealt 
with initially by clamping fishplates on 
break and later when temperatures are 
favourable cutting out broken portion of 
rail and welding suitable replacement in 
its place. 


Question 5.6. — What special restrictions 
— if any — are imposed on ordinary 
maintenance work on L.W.R. sections 
such as packing sleepers, cleaning ballast 
and any other works that would disturb 
the stability of ballast. 


Answer : Any operation that will disturb 
the stability of the track must not be car- 
ried out at excessively hot or cold tempera- 
tures, but in the vicinity of 20° C. 


One railway has submitted a complete 
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table showing restrictions on various oper- 
ations. This table is appended (Table 
No. 2). 


Summary. 


A careful study of the replies very kindly 
submitted reveals an enthusiasm for the use 
of L.W.Rs., but little application beyond 
the experimental stage except in the case 
of the North American Continent where 
1152 km are already in use. 


L.W.Rs. have been successfully used with- 
out speed restrictions where the annual tem- 
perature varies by 90°C. ‘The temperature 
of fastening down the rail is about 20°C 
and any work affecting the stability of the 
track is carried out between 13°C and 
23°C: 

There is no restriction on the type of 
sleeper or the type of fastening except that 
rail anchors must be used in cases where 
the rail is not rigidly fastened to the 
sleeper. The use of L.W.Rs. is restricted 
to straights and flat curves. 


Welding by the Flash-butt method in 
depots into long lengths is preferred to 
Field welds, but little trouble has been 
experienced from the latter either of the 
gas or thermit type. 


No special expansion device is used at 
the ends of L.W.Rs. on the North American 
Continent. Other railways are experiment- 
ing with special expansion joints with de- 
finite conclusion yet as to its essentiality. 

The economies expected from the use 
of L.W.Rs. are twofold. The elimination 
of joints reduces the labour of maintenance 
by 25 % and L.W.Rs. are expected to have 
a life 25 % longer than that of a conven- 
tional rail. 


Table |. — QUESTION I. 


TABLE 1. — Question 1: Definition of 


1.2 GENERAL INFORMATION COLLEC 


11 
After (a) (b) (c) (d) () (f) — 
what length maximum 
is the espression total temperature 
«Long welded rail» overall cumulative variations ’ 
RAILWAY (L.W.R.) used, length length 1° annual kind 
meaning a rail of the principal of the sections maximum gross ro daily of 
the central part sections so laid speed daily tonnage in regions sleepers: 
of which laid compared allowed on the most where the L.W.R. wood, ste 
never undergoes with L.W.R. with the total over important are assembled or 
any movement length the L.W.R. sections (the temperatures concrete 
as a result of main lines are taken number/k 
of temperature on as measured 
variations your system in the rail-head) 
GREAT 
BRITAIN 
British Rail- 91.4m 1.6 km 31.7 m 144 km/h 60 000 tons annual - 78°C Wood 
ways out of or concre 
21 600 m daily - 1 310 kr 
(51 km out of not stated and 
34 800 km) 1 530 kr 
London Trans- 91.4m 804 m 14.5 m 104.6 km/h | 80 000 tons annual - wood 
port Execu- out of 480 m 322°C 1 310 kn 
tive 
daily - 21.19°C 
AFRICA 
South African 210m 290 m 1.6 km 88 km/h 30 000 tons | annual - 75°C steel - 
Railways out of 1 240 kn 
20 277 km daily - 42°C wood - 
1 414 kn 
NEW 
ZEALAND 
New Zealand 120 m questions (a) to (n) not answered as only 75 m rails are used 
Railways 
SWEDEN 
Svenska 40 m 150 km 150 km 90 km/h 12 000 tons annual - 75°C wood - 
Jarnvags of out of not state 
foreningen 40 m rails 300 km daily - 25°C 
Chemins de fer 100 m 8.6 km 8.6 km 90-130 km/h 13 000 annual - 90°C wood 
de Etat out of to and 
(State Railw. 12 500 km 35 000 daily - 25°C | concrete 
Board) tons 1 550 kn 
AUSTRALIA 
Victorian 150 m 150 m experimental | 80-110 km/h 4 000 - annual - 50°C wood 
Railways and lengths only 14 000 tons daily - un- not statec 
750 m known 
JAPAN 
Japanese 150 m 72.8 km 72.8 km 95 km/h 74 000 tons | annual - 60°C wood 
National out of and 
Railways 22 860 km daily - 40°C concrete 
1760-19 
km 


a 


und statistical information. 


SS RS SS A et EE METS 
T L.W.Rs. USED ON MAIN LINES 


are 
rubber pads 


method ‘ used 
of kind methods etpuision hes LW.R. tcl a pine ilees 
Batening of of welding devices were ballast/km at ends and sleeper 
he rails ballast used used first of re sleeper chair 
the sleepers or not? introduced track? L.W.R. and sleeper 
or rail seat 
an 
sleeper chair? 
‘arious granite flash-butt yes 1948 1 250 expansion 
limestone cub. m/km joint 
slag 
st iron crushed flash-butt yes 1939 1 200 expansion 
irs, screw limestone cub. m/km joint 
ikes wood 
steel keys 
st iron crushed flash-butt yes 1948 1 300 normal 
irs, screw stone cub. m/km fishplate 
ikes keys suspension 
n wood joint 
od screw crushed oxy-acetylene only 1936 2 250 suspended 
h spring stone on bridges cub. m/km joint with 
shers and and gravel conventional 
per chairs fastenings 
and elastic crushed flash-butt only 1937 1 500 normal 
spikes stone and on bridges cub. m/km fishplate 
r wood thermit suspended 
Fist » joint 
concrete 
= spikes crushed flash-butt no 1937 1 350 suspended 
on stone and cub, m/km joint with 
le plates thermit fishplates 
ge blocks, crushed flash-butt yes 1950 1 300-1 400 expansion 
ing clips, stone and cub. m/km joint with 
; and nuts gas pressure conventional 
concrete fastenings 
eepers. 
ie plates 
h spring 
; and dog 
spikes 


r wood 


a | eee 


TABLE 1. — Question 1 : Definition of 


11 1.2 GENERAL INFORMATION COLLEG 


Ee ee 
After (a) (b) (c) (d) (e) (f) 
what length maximum 
is the espression total temperature 
«Long welded rail» overall cumulative variations 
RAILWAY (L.W.R.) used length length 1° annual kind 
meaning a rail of the principal of the sections maximum gross 2° daily of 
the central part sections so laid speed daily tonnage in regions sleepers- 
of which laid compared allowed on the most where the L.W.R. wood, ste 
never undergoes with L.W.R. with the total Over important are assembled or 
any movement length the L.W.R. sections (the temperatures concrete 
as a result of main lines are taken number/k 
of temperature on as measured 
variations your system in the rail-head) 
NORTH 4 
AMERICA 
Association 
of American 
Railroads 1952-55 
ACL. not answered | not answered 9.5 km 127 km/h not stated not stated |wood slee 
C & El. » » » » 4.8 km 128 km/h » » » » » 
CSS & SB » » » » 6.5 km 127 km/h » » » » » 
SIGE » » » » 4.3 km 112 km/h 51 373 tons » » » 
N & W. » » » » 11.6 km 125 km/h not stated » » » 
SP & S. » » » » 9.4.km 112 km/h » » » » » : 
EJ & E. » » » » 13.5 km 72 km/h » » » » » 
Can. Nat. » » » » 16.0 km 128 km/h | 43 956 tons » » » 
NAG. » » » » 13.2 km 128 km/h not stated » » » 
RF & P. » » » » 39.8 km 128 km/h 52 186 tons » » » 
(CAI ig 12. » » » » 8.0 km 112 km/h 37 362 tons » » » 
M.St.P. » » » » 54.0 km 104 km/h 24 725 tons > 
& SSM. ; mena 
AT & SF. » » » » 227.0 km 144 km/h 24 725 » » » 
to 98 900 tons 
NP. » » » » 119.8 km 120 km/h not stated » » » 
TP & W. » » » » 31.9 km none » » » » » 


ee aa eee 


id statistical information (continuation). 


L.W.Rs. USED ON MAIN LINES 


(g) (h) i j (n) 

are 

rubber pads 

used. 
ethod are year quantity between 
of kind methods expansion when L.W.R. of joi rail seat 
tening of of welding devices were ballast/km and sleeper, 
© rails ballast used used first of sleeper chair 
e sleepers or not? introduced track? .W.R. and sleeper 


or rail seat 
and 
sleeper chair? 


i 


: spikes crushed not stated not stated not stated normal 
and granite fishplate 
1 screws suspension 
joint 

» slag » » 

» stone » 

» crushed slag » 

» crushed » 

limestone 
» crushed rock » 


» crushed stone » 
CY ay I pe 


» crushed rock normal 
fishplate 


suspension 
joint 
» stone » » 


» granite stone » » 
1 3/4’ - 3/4” 


» slag 


» processed 
gravel 


» blast furnace 
slag, 
quartsite, 
volcanic 
cinder 


» crushed rock 


» slag 


392/14 BULLETIN OF THE INT, RAILWAY CONGRESS ASSOCIATION 
TABLE 2. 
Rail More than Up to + 59°C Down to 
temperature 20° C 20° C to 152 Cc 
above laying above laying laying below laying 
Kinds temperature temperature temperature | temperature 
of operation = |———————_- 2. | 
prohibited higher than 45° C 30° - 45°C 20° - 30°C |} 20°-10°C 
1. Scraping out bal- | 1. Scraping out bal- 
last last around ends 
of sleeper 
2. Taking out dips | 2. Scraping out bal- 
last down to bot- 
3. Out - of - face tom of sleepers in 
surfacing between; five or 
less consecutive 
4. Raising & lower- sleepers 
ing 
BOUL EOL mTace 
5. Adjusting alignment surfacing 
Operation 
on ballast 6. Ballast replace- 4. Raising & lower- 
ment ing 
5. Adjusting align- 
ment 
7. Ballast screening | 6. Ballast replace- 
ment 
8. Sleeper replace- 7. Sleeper replace- 
ment ment 
9. Sleeper adjustment | 8. Ballast screening 
10. Re-canting 9. Sleeper adjustment 
11. Others similar 10. Re-canting 
works 
1. Joint bar replacement 
2. Loosening or removing fish bolts 
Operation 
on joints 3. Loosening or removing consecutive spring 
fastenings 
1. Adjustment of rail tilting 
Others 


HIE 


N 


Ww 


Marcu 1958 


More than 
15°C 
below laying 
temperature 


lower than 10° C 


Raising & lower- 
ing 


. Ballast replace- 


ment 


. Ballast screening 


Recanting (when 
necessary ballast 
replacement and 
screening are done 
at every other 
sleeper) 


1. Joint bar replacement. 
2. Loosening or removing fish bolts 


3. Loosening or removing consecu- 


tive spring fastenings 


1. Replacement or end-for-end 


changing of consecutive tie pads 


2. Replacement or end-for-end changing of 


tie pads 


ee | 


ANNEXURE N¢? la. | 


- 1945. 
d rail (Phillips type) 


British Railways. — New Works Standards 


— 


Rail anchor for 95 lbs. peryd. B.S. bull hea 
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ANNEXURE N°? 1b. 


\ 
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Swedish State Railways. — Rail fastening « FIST » 


for concrete sleeper. 
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NG 


TO BE MADE 
OF MILD STEEL 


BEN 
1 


—~ Pe xix Ya" MILD STEEL PLATE 
WELDED To CLIP 


"D” UNDERCUT SWITCH BLADE [MARKING OF CLIPS 


DISTANCE FROM TOES& OF SWITCHES): * ME FT RIGHT 
TO CENTRE oF CLIP A HAND HAND 
’ A yo 
j-6" 6%e' | tt | 1R. | 
” “ ’ 


6"2 


EDGE OF SLEEPER 


PLAN 
ELEVATION Z 
OF "PLATE. PART PLAN OF UNDERCUT SWITCH BLADE:- SID 


(SHOWING BAR WELDED IN POSN.) : 


AT \'6" FROM TOE OF Switcy 


STOCK RAIL 


95 (bs PER YARD BSBH 


Sieve x%e' MS BAR 
ee Weubeo TO PLATE 


\ 


22" 


MILD STEEL IN USE 


INCLINATION LIN 20 


PAD 
MATERIAL To BE DETERMINED 


PAD CHAMFERED 
Ya" AT 45° 


SQUARE HEAD 
2. -!h° ba. BOLTS 3°" LONG (APPROX) 
HOLES DRILLED To SuIT 


BOLTS To BE FITTED WITH 
LOCKNUTS 


END ELEVATION CLIP. (LEFT HAND IL 


DIMENSIONS SHOWN ARE AT CENTRE LINE Of 


Ful 


London Tr 


Clip for special joint using « D » sceitch b 
Scales - Full size ; 


¢ oF CLIP 


Pax > 4 Mup STEEL Plate 


WELDED To Cur, ANNEXURE N° le 


x 


“CLIPS TO BE MARKED (SEE TABLE), 


(LL)LeFT HAND CLIP 1S SHOWN 


DIMENSIONS OF PAD ARE THE SAME FOR 2L. AND 3) 


2-3%4"xNe'x |Ye THKK M.S srnies 
WELDED TO PLATE 


— 1% x\'ax Ze MILO STEEL PLATE 
WELDED To PLATE 


SWITCH BLADE 
' 


Ry i 
cos t a —r SS 
" "WEB OF | SWITCH BLACE 4 EPPS Oe EES ae ES EE SS SP a eee 


Bo=i== die = Jo ea Sea OF ag EIS ogee == - ai------ === 


“i = =i Hu 
a ELLE WITH WEB oF swiTéH BLADE. 


EOGE OF 
SLEEPER 


PLANING _11'0"(‘D’ SWITCHES) 


LEFT HAND cuIP (I.L.) 


Ye: < 
We % SQUARE HEAO, 
aye 2-% 01 Botts 44° LONG (APPROX) ms 
Lad a Wey (7, HOLES, DRILLED TO SUIT w 
i Le BOLTS TD BE FITTED WITH LOCKNUTS o | CLIPS TO BE MARKED 
w 3 = 6 Sie ae =e ACCORDING TO THE POSITION 
——— 8 7 
< “ x / FROM TOES OF SWITCHES (SEE TABLE.) 
y x ca 
= Fs} \ ane rs 
ih KON | we DIRECTION OF RUNNING 
yt OF BOLTS Ty \ am <i 


3% 


RI 

TO BE MADE IN MILO STEEL GHT HAND cLie. (IR.) 
UNLESS OTHERWISE STATED 

pase ea al ali ld 2) 


® Sule) ees ener PLAN SHOWING No RIGHT AND LEFT HAND CLIPS 
Beets ae er ete SCALE. _3INCHES TO | FOOT. 


~~ 


NOTE 
EXPANSION JOINTS TO BE STAGGERED 
60 FEET APART, 


CLIP, FOR ARRANGEMENT OF SPECIAL 
JOINT SEE DRG No.P 26268: 


Pes lZEs 


nsport Executive. 
ides (undercut) - 95 Ib - per yard B.S.B.H. rail. 
nd 3 inches to 1 foot. 


ey 
Sok ee 


ores sy 


a ee 
eo ear 
= ° y 


stock Rai 24'-O Lona. 
CUIP8  MARREO THUS 


| eee 


125 
ieee Fisk 
ES . 


he 
: 
LT) 
>] 


P 


j art 
i 
MACHINED } 


JOINTS rs 


| rf . 
| ut SWITCH RAIL 28'-G Lone 
| u VERTICKL MACHINING ON BOTTOM TABLE OF 
SWITCH RAILS To BE ‘a CESS THAN L.T.E STANOARO 
SEC CROSS- SECTIONS BELOW 


i 


12x6 


TOE OF SwiTcH 


GENERAL ARE 


STOCK Rai 


SECTION THRO C+C SECTION THRO. D-D 


SCALE?+ HALF FULL SIZE 


London Transpo 
Arrangement of « D » undercut expansic 


ANNEXURE N°? ld. 


MACHINED. 
ANGLES | SOINT 


ILLEO. \\, 9" 


& 
DRILLED | 


" OIA 


DIRECTION OF 
Es 
RUNNING 


TOE OF SWITCH. 


FISHING ANGLES 
TO BE MILLED 


SI Pp | 
+] 6 aie AY) Fs 
sk me eee Aas pis 
7 


ge hr 


3-8 


\* =a Dp DRILLED 1732 Dee 
Down 1's 16 FORM 
es R On * , 12x60) = RAMP AND SET. FLUSH WITH RAIL PEAD, - 
2x6 2h" 3x6 ots's 3R oe xe ove a 
- tt == 
u \ 


CLIPB MARKED THUS switcn Amit 28'-6 cons 


a T VERTICAL MACHINING. ON BOTTOM TABLE OF 
SWITCH RAILS 108E |B LESS THAN LTE STANDARO 
' i. SEC GCROSS-SECTIONS BELOW 
stock Rail 24-0 Lone, 
| 


GEMENT SHOWING JOINTS STAGGERED 60-0" APART. 
SCALE:\'Yo | FOOT. 


SIDE ELEVATION. | 
A 


= ie 
SIDE MACHINING 


io. 


Sear 


PLAN 
DETAILS OF MACHINING AT TOE OF SWITCH BLADES (RAILS VERTICAL) 
SCALE-HALF FULL SIZE Np et 


FOR DETAILS OF CLiPs_ Ser oRG No PeGaos . 
FOR ARRANGEMENT OF MACHINED JOINTS" SFE DRG. Ne P2Gia4 


Executive. 
switch - with details of machining. 


CROSS SEC TON! 
OWARSDEURSNEE, 
$v AL - ENE: Sea ne ae 
| ae 
“4 : 2 
SS 
SES es ieee / STAPELDIAGRAM, Se 


Bit SAR 


CLIP E 
KLEMPLAS 


SCALE+ FUL! 
SKAAL + WARE 


TYPICAL DETAIL OF RAIL FASTENING TO SLEEPER. 
TIPIESE DETAIL VAN HEG VAN SPOORSTAAF AAN DWARSLEER 


SCALE - FULL SIZE SKAAL WARE GROOTTE 


SPRING WA‘ 
VEERWAST 


ee 
SCALE- FULL SIZE 
SKAAL+ WARE GROO 


S.A.R. — 81 lb S.A.R. track 


. ANNEXURE N°? le. 


ee | 


245 
ACTUAL YEAR OF MANUFACTURE 
AAS JAAR VAN VERVAARDIGING 
= 


TYDIGATS MARKING HH) Saeee ee a e aeae ee. ere 
TIDIESE MERK. =o Bl 3085 I95\| XY &Co. AT T. 


AE ee Re eRe [ears thoing Ge KourRar Novmes 
LONGITUDINAL SECTION. Wi LANGSDEURSNEE. 
SCALE + 3"5 I'-O" SKAAL + 3°= 1-0" 


H ap ~ AUTERNATIVE BIMENSIONS. DEPENDING ON 
PLA N. t 4a es METHOO OF MANUFACTURE, WITH LETTERING 
Ca ee 5 ARRANGED TO Suit 

SCALE - 3 I-o - 

SCALE — SPIO = SKAAL ALTERNATIEWE AFMETINGS, VAN METODE 

VAN _VERVAARDIGING AFHANKLIK, MET LETTERS 


GEPLAAS OM AAN TE PAS 
GEPLAAS OM AAN TE PAS 


CLIP DETAILS 
KLEMPLAAT DETAILS 


pee AFMETINGS 


POSITION. OF IDENTIFICATION LETTERING 
POSISIE VAN: IDENTIFIKASIE LETTERS 


NAME, INITIALS OR RECOGNIZED MARK OF §| 
MANUFACTURER 


NAAM, VOORLETTERS OF BEKENDE MERK 
VAN - VERVAARDIGER 


&r- BOUT TYPICAL CLIP 
aoeTe TIPIESE KLEMPLAAT,. 


SCALE FULL SIZE NOTE THE CLIPS, CLIP BOLTS. AND SPRING WASHERS SHOWN ON DRAWING TYPE 
SKAAL~- WARE GROOTTE E295 ARE IDENTICAL TO THOSE SHOWN ON THIS ORAWING 


NOTA OIE KLEMPLATE, KLEMPLAAT-BOUTE EN VEERWASTERS OP TEKENING TYPE 
E-295 GEwYS, IS DIESELFDE AS DIE OP HIERDIE TEKENING. GEwys. 


Steel sleeper and fastenings. 


ams 


TY 


Pe 


a 
3 


ss 


. SS Peal ava 
SECTION cc SECTION BB END VIEW DD’ ENDAANSIG. 
DEURSNEE ~~ DEURSNEE ~~ E 


m CLIP. 
KLEMPLAAT 


SECTION ON ¢ OF CHAIR, DEURSNEE OP iff VAN STO! 


SIDE VIEW OF CHAIR. 
WITH INSULATED RAIL. MET GEISOLEERDE SPOORST 


SYAANSIG VAN STOEL. 


M XCeEmMeu AAT 


PLAN OF CHAIR WITH INSULATED CLIPS. 
PLAN VAN STOEL MET GEISOLEERDE KLEMPLATE. 


PLAN OF CHAIR WITH STANDARD CLIPS. 
PLAN VAN STOEL MET STANDAARD KLEMPLATE. 


WEIGHT 31 lbp GEWIG. 


ANNEXURE N° If. 


NOTA: SORG MOET GENEEM WORD DAT DIE 
BOPLAAT EN DIE LAERPLAAT IN 
OME REGTE POSISIES INGEVOEG IS, 


ee - [DEVELOPED LENGTH. 7" 
% Ye |ONTWIKKELDE LENGTE 
xt Line 


Veet 
We 
4 s0- 


INSERTED IN THE CORRECT POSITIONS | 


|THE LETTER'P” %e HIGH, 
TO BE IMPRESSED ON 
TOP PLATE ONLY. - 
DIE LETTER.P” %e HoOG| 


SLEGS OP Die BOPLAAT 
GESTEMPEL TE WORD. 
GALVANISING TO BE 

DONE BY THE HOT 


NEOPRENE 


GALV. SHEET 


16 SWG. 
DIPPING PROCESS: 
IGEGALY. PLAAT. 9, \ THICK 
NAME,INITIALS OR RECOGNISED GALVANISEERING WOET JSS 3smm(%j) ene 


MARK OF MANUFACTURER. 
HAAM, VOORLETTERS OF ERKENOE 
MERK VAN VERVAARDIGER. 


CLIP DIMENSIONS. 
KLEMPLAAT AFMETINGS. 


in TTERS PU 
BOTTOM PLATE eee 


HAESEEOA ON BOT TOM PLATE 


LAERPLAAT GEST! 
TE woRO 


DEUR DIE WARMOOMPEL- 
PROSES GEDOEN WORD. 


HIGH TO BE IMPRESSED 


DIE LETTERS PL” Ye 
HOOG, SLEGS OP DIE |} 
EMPEL 


Hie 


‘ONLY 


TOP PLATE | 
SOPLAAT | 


cup 
KLEWPLAAT C Remar 


PROTECTION PLATES. 


INSULATION PAD. 


2 Hel! Ae| 2-20 tb]2-03 tb wWeELOS 
ee ema BESKERMINGSPLATE. ISOLEERINGSBLAD. S85, 
LL ed a < 4713 lia | 4 

1 | Z as “pee 

[etal ale Pee aes \NIDETTERING MOST CLEAR] ae soeaet eS 

3 | THIS UNE — B27 232 Tee Sete a rT 
| _¢s A MERKING MOET WIEROF a'- 6 22 tea at ie 25 ey 
b 


VAT EX DIA . 
SEAMLESS TUBE 
Vea SUITE DIA. 
INAATLOSE PYP. 


DETAIL OF ENDSCC. 
DETAIL VAN ENTE CC. 


DETAILS OF CLIPS FOR INSULATED RAIL. 
DETAILS VAN KLEMPLATE VIR GEISOLEERDE SPOORSTAAF. 


POSITIONING JIG FOR TRACK NOT CHECKRAILED. 
SETMAL VIR SPOORLYN SONDER KEERSPOORSTAAF. 


_4-0%2 tes 96 I 
E 3-1 %ithke BI ib 


| [STANDARDS CHECK RAIL CHAIR 
1 @® [STANDAARD KEERSPOORSTAAFSTOEL 


' Za : 


Sacre st aa hi = 


pila 


Ye a 


Si 
CLIP DIMENSIONS... | |O4 
KLEMPLAATAFMETINGS. [| [93] POSITIONING JIG FOR CHECKRAILED TRACK. 
ests coal SETMAL VIR KEERSPOORSTAA\ 
Kh f 
1 


2 Mele Yie|t Xe [1-38 Ib]i-28 Ib Ss WELO ie y 
| M 2% |2 78 [1% [1-48 Ib|1 37 Ib. > snes - 
y Noseeay : 
| w& 
ee ha Sh % Wa" BUITE OVA 
DETAILS OF STANDARD CLIPS. i | 
DETAILS VAN STANDAARD KLEMPLATE. - a 
- pg DETAIL OF END B. DETAIL OF END A. 
AF. aE igs DETAIL VAN END B. DETAIL VAN END A. 
THIS LIN eee ee 
MERKING MOET HIERDIE 


Eo 
, 9 = 
L_'7es7ie59" | 32 3? NOTE ALL JIG ENDS TO BE CASE HARDENED: } 
——— gé LYN VERMY NOTA ALLE MAL ENTE MOET DOPVERHARD WORD | 
eae 
¢ r 
¢| ol 
g re 
49 2 
18d GAUGE SETTING TABLE. SPOORWYDTE STELLINGS TAFEL| 
. 3) @ | WEIGHT | CLIP cup 
3 6 7 OF RAIL. |KLEMPLAAT KLEMPLAAT REMARKS f 
44) 30) IGEWIG VAN OPMERLINGS 
a 3 3) cz ISPOORSTAAF| 
earl g b| AND 
| Sl 
Xq eS) Selb. KoPKIIMSEMI | JIG FOR SG 1b. RAIL 4-7 %L ths 
gg). Sales 
agi] 8) Ib. LOPLI IL SFL | MAL VIR 96 Ib SPOORSTAAF 4’) | 
== THE RAILS Laur lroepy | JIG FOR 8! ww Raw 4° 6*Al < ee, 
: SPOORSTAWE eile 4 ic) MAL VIR SI Ib SPOORSTAAF 4-674274 
J Mem! |kse kt | 1 
es CHECKRAILED TRACK 
at KEERSPOORSTAAF SPOORLYN 
= HECK RAIL CHAIR) 
96 ib. | TPE £284 ‘ ey 3 
a JIG FOR 96 Ib RAIL 4-0%2 = ea 
DETAILS OF BOLTS. eee KeensPoorstaar| NAL VIR 9G Ib. SPOORSTAAF 4-05si: 44] 
DETAILS VAN BOUTE. Ee Sut ee 
== |CHECK RAI CHAIR , . 
He BI Ib. tyPe.e ava. | JIGFOR BI Ib RAIL 3-112 1s 
rpee IKEERSPooRSTAAF] MAL VIR BI ib SPOORSTAAF poi care 
SPOORSTAAF STOEL TIPE £373. 


S.A.R. 
8llb. ANO 96 Ib. TRACK. 
CAST IRON CHAIR 


WITH 


CLIPS AND BOLTS. 


SCALES: HALF AND FULL SIZE. 
ORAWN [jt 
Pata. 
TRACED CIVIL ENGINEER (5.87), 
eR ENGINEER (5.87). 


SIVIELE INGENIEUR (QENS )| 
CHECKED. " ia 
pasesien. | frve yan Bene | 


S.A.S. 
8ilb.—EN 96 1b. SPOORLYN. 
GIETYSTER STOEL 


MET 


KLEMPLATE EN BOUTE. 


SKALE HALF EN WARE GROOT TE, 


LIS, -[N°Pecee 
Cua ci cranes [= 3l27 
AMEND a | 


DETAIL OF SPRING WASHER. 
DETAIL VAN VEERWASTER. 


ri 
DATE 


SIVIELE HOOFINGENIEUR 
ENTS 


— 15257 _parum. |WISIGiINGS 


CARE TOBE TAKEN THAT END OF 
STOCK RAK CLEARS SLEEPER BY 
Z AT AVERAGE TEMPERATURE . 

‘SORG MOET GENEEM WORD OAT 
END VAN DEURLOOPSPOORSTAAS 
2° VRY VAN OWARSLEER 15 OP 
GEMIODELDE TEMPERATUUR 


DETAIL AT END OF STOCK RAIL. 
DETAIL OP END VAN DEURLOOPSPOORSTAAF. 


SCALE '-3"=1'-0- SKAAL - 3 =1-07. 
CROWN CUT +10 Ya" KROONSNYDING 


SaaEEEEEEEEEee 
VILL 


PLANING OF SPLICE RAIL |S THE SAME AS FOR ] 

STANDARD 16-0" SWITCH (DRG N° TYPE E 75!) 

NOTA - DIE SNYDING VAN SPLITSPOORSTAAF (5 DIESELFOE | 
AS STANDAARD 16-0" WISSEL.(TKG N* TIPE E 751). | 


SIDE ELEVATION OF 23+442" SPLICE RAIL. 
SYAANSIG VAN 23'-4¥2'SPLITSPOORSTAAF . 


SCALES" 1"+)-0" HOR £ ©7«1-O VER 
SKALE | 1" «1 o“HoR ENG*I- 0" VER 


UNDERSIDE CUT OF FLANGE _16'-2%g ONDERKANT VAN FLENS SNYOING. 


SIDE CUT OF FLANGE 12-07 SYSNYDING VAN FLENS. 


WOMLONTAL BEND 


HOR ISONTALG 


SIOE CUT OF HEAD 710 "8 SYSNYDING VAN KOP 


[BSaaN er ernaren _ PLAN OF R.H. SPLICE RAIL. (L.H.OPPOSITE HAND). 
= a PLAN VAN R.H. SPLITSPOORSTAAF.(L.H. TEENOORGESTELD), 
SCALES - 171° OHOR & 6” 


SKALE i” 1-0"HOR ENG™I*0" VER 


2850 STOCK RAIL 


i 


GEMIDDELOE POSISIE VAN WISSEL 


96 1b RAIL 

(SEE DETAIL). 

‘96  SPOORSTAAT 

(SIEN DETAIL). 
aN 


DIRECTION OF TRAFFIC 
RIGTING VAN VERKEER. 
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MEAN POSITION OF SWITCH, 


———————— 


280" DEURLOOPSPOORSTAAF.” 
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On the value acquired by stocks of « bulk materials» 
according to their «law of movement », 


by Dr. Eng. Calogero Muscra. 


CUngegneria Ferroviaria, No. 5, May 1957.) 


SUMMARY 


The stores stock of materials held by large 
industrial undertakings form a financial burden 
which grows according to their size. Railway 
undertakings, from their very nature and social 
Junctions, require large quantities of supplies 
which result in heavy financial charges where the 
stocks are not rapidly consumed. The calculation 
af accrued interest, moment by moment, is not 
easy, and has led to the introduction of a law, 
u(t), af stock movement relative to time, and 
the present article will examine different forms 
of this function. If this function is linear for 
materials consumed within a period of a few 
months, or alternative and if a keen price has 
been obtained and, by means of « open contracts »», 
real competition between a number of traders has 
been established, then the charge on the under- 
taking, at least for « bulk » materials (that 
1s to say, for materials which are used frequently 
and in large quantities) can be contained within 
fairly narrow limits. 


1. — The materials in stock in the stores 
of a large industrial undertaking, considered 
by themselves, and not a part of the general 
assets of the undertaking — because if they 
are used they constitute, as a part of their 
specific function, a factor in the general 


productivity — result in the tying up of 
heavy capital sums. These sums, if 
employed elsewhere, might show very 


rapid tangible returns, but they are im- 
prisoned within the walls of enormous 
warehouses in the form of materials which, 
although indispensable to the conduct of 
the undertaking, being not immediately put 
to use, attract to themselves an economic 


12 


burden which grows steadily with the 
passage of time. 


The profit which the same sum invested 
in a « live » part of the undertaking would 
bring in is not only not realisable but, in 
addition, the undertaking is subjected to 
other burdens by the necessity of establish- 
ing a complex stores organisation. ‘These 
are by no means negligible, and arise from 
the necessity to acquire land and construct 
and equip suitable buildings, and from the 
employment of special staff for storing, 
issuing, accounting and surveillance. 


The optimum or ideal limit would 
obviously be to abstain from holding any 
stocks whatever, and to be able to buy 
whatever is required direct from the 
producers as and when the need for their 
immediate use appeared. This, of course, 
is what the small artisan generally does 
(unless there are special circumstances) 
when he buys his materials as required for 
his job. But the larger, the more complex, 
the more highly capitalised, and the more 
specialised the undertaking, the further it 
is driven away from this ideal, and the 
more, therefore, is it bound to allocate 
sufficient capital to its stocks of material. 
Railway undertakings in particular are 
forced into this position because of the 
importance of their services and because 
of the specialised nature of their fixed 
installations and rolling stock. 


Calculations will quickly show the size 
of the problem involved. A stores stock of 
50 000 million lire (a stock which is very 
modest for a reasonably sized railway) 
burdened with normal interest, i.e. one of 
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> % plus a constant 1.5 % for stores 
handling and administration will result, if 
it remains invariable, i.e. without new 
purchases or deductions; at the end of a 
month, in a charge of 272 million lire, at 
the end of six months in | 655 million lire, 
and at the end of a year in 3 287 million 
lire and so on, following an exponential 
law, always assuming that prices and the 
value of money remain constant. The 
average value of these charges during the 
course of the first year will oscillate around 
1 555 million lire. 


From this, it can be seen why manage- 
ment is very concerned both to limit the 
total stock by holding in their own stores 
as far as possible only those articles which 
are either specialised or difficult to obtain 
on the open market and, on the other hand, 
to review constantly the issues, stock levels 
and purchases in order to avoid holding 
any quantity of « dead stock ». Thus, 
they attempt, as regards purchasing, to 
place orders in conditions as near as possible 
to the « optimum » which has been men- 
tioned above, i.e. to acquire their materials 
in a number of small batches depending on 
the consumption, so as to ensure that the 
stock is turned over in a reasonable time. 
This makes it possible to profit doubly by 
the realisation of the assets by their use, 
and by the limitation of the capital tied 
up in inactive stocks. 


On the other hand, as a general rule, 
a great variety of materials can be acquired 
from the open market on demand whenever 
the necessity occurs — such as commercial 
bars and sections of steel, common timber, 
nuts, bolts, screws, etc. 


Managements are also turning their 
attention to the stores organisation itself in 
order to rationalise the installations and 
equipment and to mechanise, as far as 
possible, the distribution of materials, 
taking into account, of course, the geo- 
graphical disposition of the using depart- 
ments, ‘They are also tending to mechanise 
the accounting procedures and to improve, 
in all other ways, the staff utilisation and 
administrative methods. 
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2. — The analytical calculation of the 
charges on the capital invested in a collec- 
tion of stores stocks or, in other words, of 
the « acquired value » of them (basing the 
figures on « unit capital » corresponding 
to « unit stock ») is not as simple as would 
appear at first sight. 


Both in general, and in the case of 
railway undertakings in particular, the raw 
materials and manufactured items are in 
great variety and have widely fluctuating 
rates of delivery and issue, and thus present 
laws .of movement of great diversity. 
Moreover, they are seldom regular over a 
long period of time. 


The stores will usually have in stock both 
« finished » and « unfinished » articles of 
some tens of thousands of items, and even 
if one could determine, at the cost of a 
great deal of labour, the actual quantities 
of each type in stock at a given moment, it 
is extremely difficult to determine after the 
event, for the purpose of these calculations, 
the exact moment when each article in the 
stores was taken into stock — which is, 
of course, the moment from which interest 
charges on it start to accrue. The same 
applies to its issue, from which moment 
interest ceases to be payable. 


In consequence, if average figures of 
stock holdings are used to calculate the 
financial charges, considerable error is 
likely to arise because no account is taken 
of the statistics of stock fluctuation. It is 
this statistical law, moreover, which should 
particularly help in achieving the principal 
aim, which is the reduction of the charges. 


This article attempts to make a contri- 
bution to methods of calculating these 
interest charges, while confining itself 
entirely to items which come within the 
definition of « bulk materials », in other 
words, which are delivered to and issued 
from the stores at frequent intervals and 
in large quantities. In these cases the 
« law of movement » can be expressed as 
a very reasonable approximation to a 
continuous function of time, ¢, u(t), which 
is zero when there is no movement. 


It is not difficult to define the law of 
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movement by careful investigation of the 
relevant statistics of deliveries and _ issues, 
and thus one can establish a continuous 
curve as a function of time. From the 
curve, the form of the function u(t) can be 
determined, care being taken to avoid 
complexity in its analytical expression. 


A railway undertaking, for example, 
uses a very large and varied range of 
materials; it is sufficient to cite that apart 
from nuts, bolts, screws, commercial sections 
and the various ferrous and non-ferrous 
metals, as also brake blocks, sleepers and 
the rails themselves, the consumption of 
which remains more or less constant, there 
are also fish-plates, paper, textiles and coal, 
fuel oils and lubricants, of which the last 
three have a very considerable effect on the 
overall size of the stock. 


It may be added that an intermittent 
phenomenon such as deliveries and issues 
of stores material can be considered as a 
continuous process by virtue of the quant- 
ities brought into play. This is common 
practice in analysis. For example, the 
actuarial function for life expectancy at a 
given age x, /;, which is obtained from 
statistics, is considered as a continuous 
function and thus can be used for cal- 
culation of life assurance premiums although, 
of course, « life » is not a continuous process. 
The pattern of births and deaths is, how- 
ever, a continuous one. 

It is also necessary for this law of move- 
ment or statistical function that at the 
time ¢ = O it will be such that the capital 
invested in the stock and which, as has 
already been described, represents the 
volume in stock, corresponds to an initial 
capital which will be described as Co. 


In these conditions, if Co = 1, the 
capital, C, at a time ¢, will be the «acquired 
value » of unit capital, i.e. the sum of unit 
capital and the interest accrued at the end 
of the interval of time under consideration. 


The calculations will be made without 
taking into account the monetary system, 
and it will be assumed, for the sake of 
simplicity, that monetary devaluation does 
not enter into the picture, at least within 
the limits of time being considered. 
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3. — If 8 is the « instantaneous capital- 
isation rate » — that is to say, the nominal 
annual rate convertible moment by 
moment (1) corresponding to an effective 
annual compound interest rate 7; , one 
obtains, as is well known (2) : 


SS ind 7D. 


It may be added that it will be useful 
for the succeeding calculations that the 
nominal convertible rate twelve times a 
year corresponding to the effective annual 
rate of 7; % has a value of : 


1 


ins (1 + i)122—1. 


When 7; = 5 % , then 7; (42) = approx- 
imately 0.0042, which will thus be the 
monthly rate equivalent to an annual 
compound interest rate of 5 %,. 


The instantaneous capitalisation rate at 
simple interest for an annual rate 72 is 
given, as is equally well known, by the 
formula : 

12 


1 + int’ 


and in this case, of course : 


ee 


12 
(py = seen 
(12) 12 


In these calculations, account must be 
taken of either one or other of these systems 
of capitalisation. 


If, in fact, the same capital Co , at present 
invested in stocks, had been put on deposit, 
it would have produced an annual com- 


(1) Which is the same as saying that at any 
instant the interest accruing is added to the 
capital to produce new interest. 


(2) See, for example, R. Currrera, Lezioni di 
Matematica Attuariale (Lessons in _ Actuarial 
Mathematics), Libraria Eredi Virgilio Veschi, 
Rome (1953). 
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pound interest i;, whereas the whole 
stores organisation, which has been dis- 
cussed above, produces a further charge 
on the undertaking equivalent to a rate 
of simple interest 72, which has a greater 
or smaller value in proportion to the 
measures that have been taken for rational- 
ising the administrative operations. 

It is not likely that in practice 72 will be 
very far from 1.5 %, and in this case, 
therefore, 7 == 0.00123; 

lo 

The calculations will be based on an 
annual compound interest rate i; of 5 %, 
and an annual simple interest rate, 72, 
Ola 08%: 

In consequence, the equation which 
shows the increase of capital C, in an 
infinitely small portion of time dt, u(t) 
being the function which expresses the law 
of movement of stock, can be written in 
the form : 


dC = C [1 —u()] Un (1 + iy) 
22 
dt. 
{yeaa (1) 
If this is integrated for the whole time 


interval between the limits o and ¢, it 
becomes : 


ous j ea inttee a 
w(t)) dt 


+ f2 Hes Teipt + const. (2) 
thence : 
t 
iba t)] In (1 staat 
n(l +a) US wl a 
u¢ 
Sie ih ai ae eer eae 


t : 
ce —= p(t)} 22 jies 


soy [1 — u(i)] m (1 + 28) 


ae 
+ fu’ (t) 
0 


Gee 0) 
In(1+i2 t) dt = In(1 + i212) + 


+ To ( t) In (1 + 12 t) dt, 
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so that going back to equation (2) and 
determining from it the integration constant 
in such a manner that when ¢ = 0, then 
Ge Cpe tt becomes = 


t 
ee ae Bee ee 
Co 


ee oe at 


t 
+ fu m1 + it) d, 
0 
or again : 
EN OTE tnaet hak 
C= Co e0 


t 

_t— Juli)de 1— uz) 
-(1 + 4) 0 - (1 + int) : 
Ti Copal oe CW beusthevaluems 

acquired by this unit capital, and may be 

expressed as : 


t, 
Kvincone A u(t) In (1 + iat) dt 
t 
i— t)dt i 
rea) © a Oey aan 


which is the general expression which will 
be used from now on. 


It should be noted straight away that 
when ¢ = 0 and on the assumption that 
u(t) is also continuous at this point, one 
obviously obtains M = 1 and, moreover, 
what is equally obvious, M = 1 if 4 
—— 4). 

In the absence of capital movement, that 


is to say, movement of stock in stores, 
u(t) = 0, hence the relation : 
M = (1 + 4)@ +- (1 + inf) (4) 
[u(e) = 0] 


which is the expression normally used for 
quick calculations but which, if not coupled 
with a more general expression, taking 
account of stock movement, can only 
produce relatively inaccurate results which 
give average values of the acquired value 
which are often far removed from reality. 
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Where u(t) = 1, this corresponds to the 
optimum situation for the undertaking 
because it can be shown from equation (3) 
that : Mia | 


ie., that there is theoretically no interest 
charge at all to be borne. 

The investigation by analytical means 
into the average value in a given time fo 


M a) 
t)=- At 
0625 - 
V4 
i, a Sar x . 
Mze (144) ~ (*4lgt 
Le = = 00833 


0500 


4; = 0.0042 
2 a 0.00125 


0250 


0125. 


1.0000 


cues ee A. 8 
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follow a determined law, function of time. 
We take for examples : 


a) Suppose that from the data given 
the relation : 
u(t) 


has been obtained, or, in other words, 
u(t) is a linear function of time, k being 
the coefficient of the angle between the 


8 10 4 12 ¢émesr. 


Fig. 1. —a) Value acquired by a unit of capital with a linear consumption 
function k = 0.08333, corresponding to the consumption of a unit of 
stock during one year; b) The value acquired by comparison where : 
M = (1 + i)t. (1 + int) for a unit of stock which does not move. 
(i; = 0.0042, i. = 0.00125 monthly). 


N. B. — Mesi = month. — Mensili 


of the principal expression (3) is not, in 
general, easy, and makes recourse to 
approximations inevitable. It is better, 
therefore, as will be done in the example 
to follow, to effect the integration graph- 
ically, after having plotted, as accurately 
as possible, the curve representing M. 


4, — The two cases for p(t), which will 
be considered below must be regarded as 
particular examples. In practice, it will 


monthly. — Valor-medio = 


average value. 


straight line joining the ordinate (unit 
capital) to a point fo of the abscissa. Then 
if we assume that, for example, a unit of 
stock is consumed in one year, then : 


to = 12, and k = 1/12 = 0.0833. 
Equation (3) then gives : 
_ Ket? 4t2 


kt Lae 
Tee ee tan 2-(1 + tpt) % 
(w(t) = Fe] 


(9) 
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The curve representing this expression 
has been plotted in figure l(a) and, by 
way of comparison, curve b) has also 
been plotted showing equation (4). The 
average value acquired by a unit of capital 
is shown to be 1.0235 instead of 1.0311, 


0375 


{ iar cS) 4 a OM Gale 
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3x 


L= m4 = — yl... When tise, 
“= 0, 2 
and when == 2x, un =). 

The effect is therefore of an alternate 


rise and reversal as a unit of stock is replaced. 


t-sen£ 


Ms: exp/cost (Ge ttat Ci )-sen Ln ttt SLY (t+ t,)-(1#G¢) 
‘2 (2 fg 42 lg &g 


106970 


Siversarmery 


I 
{ 
1.0430 | 4 = 0.0082 J} mensitl 
{ 
! 
1 


bp = 0.00 125. 


Valor medio 7.03/9 
Pee 


12 (mest) 


Fig. 2. — a) Value acquired by a unit of capital where the movement function of 
the stock w(t) = cos t, corresponding, in a period of one year, to a complete con- 
sumption and replacement of the stock; b) Comparison with the value acquired 


when u(t) = 0. 


N. B. — Mesi = month, — Mensili = monthly. — Valor medio = average value. — Prelievi = issues. 
Riversamenti = replacements. — Sen = sin. 


as in the case of stock in which there is 
no movement. 

The error resulting, for the sake of 
simplicity, from the use of equation (4) 
instead of equation (5), would therefore 
be 0576296. 

b) Assuming that the function u(t) is 
cosinusoidal or, in other words, that u(t) 
= cos ¢,.then when ¢ = 0, w.= 1, and 

Tw 
cyclically when ¢ = — , p = 


2 


0, and when 


If wt is substituted in equation (3) one 
obtains, after simple resolution : 


tt i =) 


l 
Mi exp[ cos cat Ci AL 5 


[u(t)=cos ¢] 


wan —( Sip ag —)] 


42 12 12 


Pv esine 


(Le) = (Lestat), (6) 
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in which Ci and Si are respectively the 
known functions of the integral cosine and 
integral sine which are given in numerous 
treatises (3). 

Figure 2 shows equation 6 graphically. 
The variation in the acquired value with 
time at first falls (as material is issued 
from stores) and then increases (as material 
is repurchased) and so alternating with a 
decreasing periodicity and amplitude. The 
value acquired at the end of the year is 
comparable with that resulting from the 
use of equation (4), which is shown in the 
figure by way of comparison. 


5. — Equation (3) must be considered 
from the analytical viewpoint as the func- 
tional equation M [u(é)] ; for each func- 
tion u(t) the expression (3) has different 
variations as ¢ varies or, in other words, it 
forms a family of curves. It would be 
interesting theoretically to attempt to find 
the limiting curve, and for this purpose 
it is useful to use the variation calculations. 


It is necessary to have the expression : 
t Ul 
AOE uw, t)=0, 


which, developed, leads to Euler’s equa- 
tion : 


YM ,, 2M _, 
— nes 
ou! Op’ rye dp’! 

02M aM 0 
dt Ou’ ou rab: 


In this case, applying it to (3) : 


“se nian, 
oat int+-1 


ln (1 + i2t) t%2 —+t 


(3) See, for example, JAHNKE-ENvE : Tafeln 
héherer Functionen (Tables of higher functions), 
B.G. Teubner Verlagsgesellschaft, Leipzig, 1952. 

1 


Where iz = 0.00125, then 1/iz = 800, Ci so) ay 


12 
0.00118, Si 1/iz = 1.5714, and Ci 900 = 0.001109, 
Si 900 = 1.5707. 
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inet 1 


[in (1 + int) ig 
an equation which is of the form : 
BY + f(t)y' + g(t)u = ht) (8) 


of which the general integral is (4) : 


— t|2 


dt 
=a (6 Cc pene. 
Ue 19 + 29f Eo? 


2 of os [fEek at] ae, (9) 


with 9 a particular solution of (8) made 
whole : 


E(t) = exp [ f @ dt 


and C; and Cz are the integration constants 
corresponding to the conditions imposed 
for u(t). 

Apart from the obvious difficulties in 
finding the solutions of (7), it must be 
remembered that in the question under 
consideration theoretical solutions are not 
of great interest as the results required must 
correspond to what is found in practice. 


For this problem, the practical limit of 
the family of curves of function M must 
be that function which results in the value 
of a unit of capital remaining constant with 
time, i.e. which counteracts exactly the 
results of accruing interest. Thus, if u is 
constant and equal to 1, then it can be 
seen from equation (3) that M = | at any 
point of time, but in these conditions, as 
can be seen from equation (7) : 


(1 + 4) = (1 + nt) 


(4) Cf. for example, E. Kamxe, Differential- 
gleichungen, Lésungsmethoden und Lésungen (Differen- 
tial equations, methods of solution and solutions), 
Akademische Verlagsgesellschaft, Geest & Portig, 
Leipzig (1956). 
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which is true when : 


y= Sa 
2 
(1 + int) * 
or again : 
= ] 1 
"te Mheab aq ERs 
t (1 + 1)? 


or, in other words, if ij-—:i2=0 (an 
academic case) or if 7; and 72 are negative 
rates of interest, which is hardly admissible. 


On the other hand, it can be shown 


from equation (4) that when M = | 


y= a= ly, 
1 


(1 + int)t 

l 1 
t (Litt) eat 
which are equally unacceptable results. 

By analytical methods, therefore. one 
cannot obtain the limits of M which are 
realisable in practice. In these conditions, 
it is preferable to attempt expressions for 
u(t) such that when substituted into equa- 


tion (3), they give rise to the most suitable 
« acquired values ». 


or : 


(5) 


sl, 106575 
bye tt (He P pre t2,nwuld ) 
0625 a ‘nm 
Sn ret ! 
=I), eee, : é j 
Mzé (+t) -(14laly) acd 
0500 
! 
| 
t 
! 
| 
375 ' 
a | LOP63Z2 
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0725 
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! 
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1 
Il 
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Fig. 3. — a) Value acquired by a unit of capital : 


t 


m 


M = 1 (1 + i) 2 


with a movement function : 


1 
155 


( Woe totm) int 


1 


uw = kt, and k = — (m = 1, 


tm 


25 Meccssuull2)'s typical of certain open contracts; 6) Comparison with the value : 
M = (1+ i). (1 + int) acquired by a unit of capital where no movement occurs 


during the year. 
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a) For example, supposing : 
u(t) = kt 


but with the assumption that & is not 
constant. If the year is divided into months 
tj, t2, .... ty2 then, in a general manner, 
tm, k represents the angular coefficient of 
the straight line on a graph joining the 


(10) 


025. 


020 
A(t) = 7- cost 
O15 


070 


005 


acguisto * 


CO?SUTT7IO 


Ane 2eers 842 85 6 57 28 


1.000 


acguislo 
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1 
If therefore, it is assumed that k = — 
t 
it can be seen from equation (5) : i 
tm 1 
M = 1 (1+ in) 2+ (1+ intm) "int 
t 
u(t) = — 11 
[u( ;, (11) 


mies oy: Tt2l Cf Eft ie as od 1 ot AYRE, Le cei Pilg) 


“= 0.0042 


7 be 
i 0.00125 fmensit 


Valor rnedio 40074 
é coe wee 
COMSUITIO | 
| 
1 


(Valor mete p 


Scorle senza ee Me ae annatla 710311) 


f77es/ 


Fig. 4. — Value acquired by a unit of capital with a movement function corresponding 


to successive consumptions and replacements of the stock in a year. 


certain open contracts. 


N. B. — Consumo = consumption, — Acquisto = purchase. — Valor medio per scorte... 


Typical of 


= average value 


for stocks where no movement occurs during the year. 


origin to the value of a unit of capital at a 
time tm. In other words, the units of stock 
acquired during one month would be 
linearly consumed in one month, the units 
of stock acquired over two months would 
be similarly linearly consumed in two 
months, and similarly the units of stock 
acquired during a time tm would be evenly 
consumed during the same time typ . 


Figure 3 shows graphically the calculated 
acquired value and compares it with the 
total of units of capital in the case where no 
movement has taken place during the year. 
The low value of the interest month by 
month, as also the low average value for 
the year 1.0162 compared with 1.0311 for 
the fixed capital will be noticed. 

b) There is, however, another movement 


406 


function, y(t) = 1—cost. From equa- 
tion (3) one obtains : 


eipueaanale a ci) 
12 


l 
Mie exp [ —<os “| 
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0500 
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stock is consumed in the year according to 
a linear law. By way of comparison, the 
acquired value corresponding to each of the 
two functions u(t) = At and p(t) = 1 — 
cos ¢ are illustrated on figure 5 on the same 
scale. 


6. — The cases of stock movements 
discussed above, that is to say : 


(ft) == ki aN ns 
= i == pealag, 
a W: 


1 
1 
' 
1 
1 


(a) Valor medio 10295 


9 40 44 #42 ¢ mess 


Fig. 5, — Comparison of the values acquired by a unit of capital : 
a) for stocks bought in yearly quantities which are consumed during 


a year : 
during the year : 


Ci and Sz being again the integral cosine 
and integral sine respectively. The total 
has been shown in the graph in figure 4. 

The low value of the resulting interest 
will again be noted. 

The average value for the year is barely 
1.0074 against 1.0311 found in the case 
of stock which does not move and 1.0235 
in the case (fig. 1) in which the unit of 


u(t) = kt; 6) for stocks bought and consumed at intervals 
w(t) = 1 — cost. 


and : 
u(t) = 1—cost 


are typical of so-called « open contract » 
purchasing. By force of competition, an 
agreement is made with the trader for a 
given period to supply fixed quantities of 
bulk materials at stated intervals in accord- 
ance with foreseeable needs. 
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2.7404 


$08 Banner 
2 
f 
2 7 8 144 15 16 fan 
Fig. 6. — Comparison between the values acquired for stocks without any movement 
u(t) = 0, and stocks with a movement function p(t) = kt, (k = cn 


tn 


TABLE |. — Values acquired month by month by a capital of 100 units for movement functions 


1 
u(t) = 1—cost; w(t) = kt, with k = — ; 
tm 


u(t) = kt, (k = 0.0833); w(t) = cost; p(t) = 0. 


Months | u(t) =1— cost}, _ 


100. 
100. 
100. 
100. 
100. 
100. 
100. 
101. 
101. 
101. 
100. 
100. 
101. 


0 
1 
9 
3 
4 
5 
6 
7 
8 
9 


Average 100.74 
value 
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TABLE 2. — Values acquired yearly by a 
capital of 100 units for movement functions 


1 
BO) Sas (: = =} and u(t) = 0, 


tm 


for a period of 16 years. 


This form of contract is attrative to both 
parties. The supplier obtains a virtually 
guaranteed quantity of work without an 
absolute undertaking being given by the 
buyer while, on the other hand, the buyer 
is able to dispense with the necessity of 
holding large stocks of consumable material 
against requirements spread over a possibly 
lengthy period, at the price of considerable 
interest charges. He is also able to reduce his 
administrative work because he may obtain 
his deliveries by a simple « request for 
delivery under contract » instead of going 
through the complete ordering procedure, 
and this equally results in simplification of 
the associated accounting work. 


On the other hand, the purchaser must 
exercise the greatest care in examining 
contract prices, taking account of the 
theoretically calculated average values, in 
order to avoid. the natural tendency of the 
trader to include in the price to be paid 
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a sum to cover the interest charges which 
the purchaser is trying to avoid. In general, 
it can be assumed, however, that if the 
prices are obtained as a result of genuine 
competition between a number of traders, 
this fear can be discounted, as it may be 
presumed that the successful tenderer has 
covered his risk in his minimum price. 


7. — In figure 6, the « acquired values » 
corresponding to equation (4), « dead 
stock », and (11), « material consumed 


during a time tm = — » are shown for a 
k 
period of 16 years. It can be seen that the 
capital corresponding to a unit of stock 
which does not move has a value of 1.3717 
at the end of five years, 1.8745 at the end 
of ten years, and 2.7404 at the end of 
sixteen years. These figures show just how 
essential it is for the stores organisation of an 
undertaking to rid itself of non-moving 
stocks. It also shows how careful the using 
departments must be to evaluate the real 
cost of excessive caution when, for reasons 
ot possible later usefulness, they will not 
agree tu release materials which, even if 
disposed of at much reduced prices, could 
become a source of revenue rather than a 
charge upon the undertaking’s resources. 


In tables 1 and 2 are shown numerical 
values (based on an initial capital of 100 
units) of each of the movement functions 
examined above, compared with those of 
zero movement, as also the annual totals, 
for a period of sixteen years, corresponding 
to the movement function : 


p(t) <=)K8, (4 = _) 


tn 


and u(t) = 0 (zero movement). 


8. — The study made above has shown 
how important it is to take into considera- 
tion the law of stock movement, so as to be 
able to determine realistically the charges 
bearing on an industrial undertaking from 
its need to hold stocks of material. The 
greater the stocks, the heavier the charges 
and the more necessary it is (as in a railway 
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undertaking) for the supplies department 
not only to follow the market, to buy at 
the most opportune moment, to « pare » 
prices and to watch over the general 
administrative efficiency of their organisa- 
tion, but also to pay particular attention to 
the size of their stocks. They must, also, 
study the laws of movement, and restrain, 
where necessary, requests to hold stocks 
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originating in the using departments, as the 
latter are by nature inclined to play safe 
rather than adopt means which might 
appear to be financially advantageous. 
Finally, every possible expedient must be 
used to ensure that the capital tied up in 
stock is not burdened with excessive charges 
to the detriment of the undertaking as a 
whole. 
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Is rail corrugation due to internal stresses ? 


by G. KRABBENDAM, 


Department for Research and Development, Netherlands Railways, Utrecht, Holland. 


I 


Some points on normal wear 
of the running surface. 


About three years ago, Mr. John 
DeEaRDEN of the British Railways sent 
us a copy of his paper: The Wear of 
Steel Rails, a Review of the Factors 
involved (1) (*), given at a meeting 
of the Institution of Civil Engineers. 
Although this paper only deals with 
normal rail wear, certain passages in it 
suggested to us that particular statements 
made by Mr. DrearpEN might apply as 
well to corrugated as to normal rail wear. 


In his investigation Mr. DEARDEN used 
a « contorograph », a device which 
records the running surface of the rail 
with correct horizontal scale but enlarged 
ten times in vertical scale. 


This enlargement enables aspects of 
wear to be observed which would not 
have been noticed without it. 


It was established for example (p. 460) 
that the profile of the rail, after reach- 
ing a particular worn profile, did not 
change for about eight years, depending, 
except in certain circumstances which 


(*) The figures in brackets refer to the 
numbers in the bibliography given at the end 
of this article. 


were discussed later, on the nature 
of the traffic. With normal wear the 
profile was reduced slowly, wear taking 
place vertically and also horizontally 
under the influence of hunting move- 
ment. 


It was pointed out (p. 478) that many 
rails on main lines have a bright band 
12-35 mm wide, flanked on each side 
by bluish grey coloured bands covered 
with crushed rust. 


It appeared that most wheels only 
touch a narrow band of the running sur- 
face. This phenomenon was investigat- 
ed by covering the running surface with 
a thin layer of white, quick-drying, paint 
(see fig. 1). The operation was repeated 
at a number of places, even where the 
rails had no bright band. 


All these experiments made it appear 
that about 90 % of the wheels touch 
the running surface on a band about 
25 mm wide. The running surface was 
only contacted throughout its width 
after the passage of about 500 wheels. 


But despite this heavy use of the 
centre of the surface it does not wear 
more quickly than the side bands, which 
do not, as a rule, make contact with 
the wheels; as we have said, the profile 
does not change. Jn a given transverse 
section the wear at a given point of the 
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running surface is inversely proportional 
to the number of contacts made by the 
wheels. 

It can be deduced from this that cor- 
rosion is entirely responsible for the 
wear of the two side strips. 

As for the rate of wear of the bright 
strip and that of the side strips, they 


After the passage of the 
number of wheels shown. 


228 


530 


Fig. 1. 


are probably related one to the other. 
When one is worn more quickly than 
the other, the load is concentrated on 
the latter until equilibrium is establish- 
ed. Thus the wear of the two side strips 
is governed by that of the centre strip, 
which is the most heavily used. 


During the discussion which follow- 
ed this paper, Mr. A.K. Terris remarked 
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(p. 481) that the author had assumed 
that wear of the two side strips appeared 
to be due entirely to corrosion; but he 
wondered whether it was not possible 
that this wear might be caused by 
« fretting corrosion ». 


Not being an expert on the subject, 
but a practical engineer, his attention 
had been drawn to what he had recently 
read about the subject. 


He thought that this phenomenon 
might be due, in the circumstances 
under consideration, to the interaction 
of wheel and rail. 


He supposed that the base metal was 
oxidised by rubbing, thus forming hard 
and abrasive particles. He admitted the 
possibility that these particles were dis- 
placed laterally by the movement of the 
wheels resulting in a certain grinding 
of the two side strips of the running 
surface. 


He thought it not impossible that the 
profile of the surface, when ground in 
this way, remained unchanged despite 
the light use of the margins and the in- 
tensive use of the centre. 


No doubt, this factor might to some 
extent be related to Mr. DEARDEN’s sug- 
gestion that the running surface of the 
new rails ought to be designed with a 
radius of 150 mm. 


It appears to us that Mr. Terris is 
correct. There are two kinds of wear 
on the running surface; wear of the 
bright strip, as a result of rolling, and 
wear of the side strips, as a result of 
rubbing. The latter is the harsher and 
it appears to us that it increases in a 
greater proportion than the square of 
the relative movement. We will give 
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reasons for this view later. This wear 
has been the subject of a number of 
investigations, particularly so far as the 
relation between the rail and the wheel 
is concerned, by Prof. Dr. M. Fryx (2) 
and Dr. SpATH (3). 


In his paper Mr. DEaRDEN also made 
Suggestions of this sort, saying that 
Prof. Sprine had already determined 
in 1888 that the iron rust Fe, O, was 
converted under pressure into black 
magnetic ferrous oxide, formula Fe, O,. 
Dr. BarweLu had doubts on this mat- 
ter. He thought this was somewhat 
unlikely since, at that time, there was 
as yet no X ray apparatus. He stated 
that there were at least six different 
modifications of oxides and hydroxides. 


Prof. Fryx had already referred in 
1929 (2) to the Lechatelier principle. 
He suggested that oxygen in the atmo- 
sphere, when compressed in proximity 
to particles of iron in small cavities, 
joined with it to form FeO, because 
the latter is smaller in volume than the 
separate particles of iron and oxygen. 


Curiously enough we use the same 
principle, but in a reaction in the 
opposite direction. It does not seem 
impossible to us that 3 (Fe, O,), under 
pressure may be transformed into 2 
(Fe, O,), releasing an atom of O. This 
atom O, being very aggressive, is attract- 
ed by Fe particles, which are present in 
large numbers on the ground strip, and 
there immediately forms a ferrous oxide. 

Prof. Frnx said last year that, because 
of the attraction of atoms of iron, an 
atomic layer of O formed above the base 
steel, thus detaching particles of the 
netal. My hypothesis may perhaps be 
of a kind which supports this view. But, 


13 
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not being a chemist, I must leave this 
question for a further consideration. 

In any case, the margins of the 
running surface are worn in this way or 
another, without being used accordingly. 

We are thus forced to find an explana- 
tion of this apparently contradictory phe- 


Figs 2. 


nomenon. We think we have found it in 
the following reasoning. 

The parts of a wheel which is travel- 
ling at speed V (fig. 2) have different 
speeds of movement. 

The centre M, has a speed V; T, the 
point in the plane of travel directly be- 
low M, rests on the running surface; 
at this moment its speed is zero (figs. 2 
and 3). But the lowest point of the 
flange has a speed n in the reverse direc- 
tion to that of the wheel. 

All points of a wheel which are 


below the centre of the bright strip 
of the running surface have a similar 
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Explanation of French terms : 

Direction de roulement = running direction. — Direction du meulage 


= grinding direction. — Paralléle A Vessieu = parallel to the axle. 
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movement; the points above the centre 
of this strip have a positive movement. 
We will discount for the moment the 
small reciprocal rail/wheel depressions. 

Taking a vertical section through the 
rail at T (fig. 3) the line K-L being 
parallel to the axle, we see that T-F 
has a small negative movement, increas- 
ing from T to F, and that the sec- 
tion T-E has a small positive movement, 
increasing from T to E. 

The movements between B and A are 
only very slight. Assuming that the 
surface N, that is to say the ellipse 
TAHBG is the rail-wheel contact. sur- 
face for a stationary wheel placed on 
the rail, this ellipse of contact changes 
to M, that is to say TA, HB, G, through 
the movement of the axle. 

Over the width A-B, we assume that 
the pressure of the wheel on the rail 
is large enough and the positive move- 
ment of A and the negative movement 
of B are small enough for them to be 
absorbed by the elasticity of the steel 
of the rail and the wheel. This is where 
the bright strip is formed; there is only 
rolling wear. But beyond A, in the 
direction of C, and beyond B, in the 
direction of D, the pressure decreases 
while the movement increases. The 
point E rubs in a positive direction, 
above the running surface; the point F, 
on the flange side in a negative direction. 
This grinding movement also provides 
an explanation of the recognised obli- 
queness of the white patches of rail-cor- 
rugation. 

If we agree that the tyre of the 
wheel EF is intact and that the run- 
ning surface is worn to the second-degree 
curve CABD, we may deduce that wear 
by rubbing increases in a proportion 
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greater than the square of the relative 
movement. 

The contact surface varies in accord- 
ance with the load; that is the breadth 
of the strip varies directly as the square 
root of the load. 

Now let us consider figure 5. When 
the load is heavy, the clear strip is A,-B, 
and the strips exposed to corrosion by 
rubbing are A,-C, and B,-D.,. 


Running direction. 
ee ae 


a 


Fig. 4. 


Figure 4, taken from Railway Steel Topics, shows 
a simple and enlarged profile of wear by rubbing. 


In the case of a light load the clear 
strip is only A,-B, but the ground and 
corroded bands are A,-C, and B.-D.. 
This is our explanation of the pheno- 
menon referred to above. As a result, 
with a given profile, the wear of the 
running surface can be greater for a 
light load than for a heavy load. 


I] 


Comparison between normal wear 
and corrugated wear. 


So far we have not referred to cor- 
rugation. The whole of Mr. DEARDEN’s 
paper was devoted to normal wear. But 
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now let us consider figure 6; it shows 
several rail profiles with different widths 
of rail head. 

The sections marked c show the bright 
strips and those marked r the rusted side 
strips. 
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Below these profiles we have drawn 
in a longitudinal section of a corrugated 
rail. In this way we obtain a similar 
pattern. Here the c’s show the bright 
high points and the 7’s the oxidised 
patches: the depressions. In these two 
diagrams the surfaces c are touched by 
all wheels but they are not much 
worn; the surfaces r are hardly touched 
by the wheels but they are worn more 
than the surfaces c. 

We wonder whether the same results 
may not arise from the same cause. 


If this is so, it must be that the wheels 
only touch the high points. Why should 
all the wheels impinge mainly on the 
high points ? 

Can one conceive of a factor as a 
result of which all the wheels, of all 
kinds of vehicles, and of all forms of 
motive power tend to act in this way ? 
It seems doubtful. 


Fig. 6. 
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The assumption made by Mr. Spa- 
DERNA seemed to us acceptable (4) (See 
also Bulletin for July 1956, p. 649) (5). 
He suggested that there was a vibration 
of about 535 c/s in the rail so that the 
rail knocked against the wheels. 


But in our view, this assumption also 
has disadvantages. It requires, for a 
given frequency, a particular train speed, 
a given sleeper-spacing and also a parti- 
cular moment of inertia of the rail. More- 
over a certain vibration of the axle at 
the top must be in resonance with the 
dominant frequency of vibration of the 
rail. For all these reasons, we find the 
coincidence of all these factors very 
improbable. 

In addition, after consulting other 
works, it appears that this idea is not 
new. Thus in a work by Baurat 
A. Meyer, edited in 1915 (6), we find 
the following explanation: When a ve- 
hicle passes over a joint, it causes the 
rail to vibrate vertically. As tramway 
vehicles always run at the same speed 
at a given point, they pass over each 
point of the rail when this is in the 
same phase of vibration. Thus a wheel 
passing over a rail which is rising causes 
a depression; a moment later, in the 
falling phase, a high point is created 
because the load is decreased. 

After taking note of Mr. DEARDEN’s 
findings and in view of our explanation, 
if it is correct, the opposite would be 
expected. 

Further, in Great Britain, rail vibra- 
tion had already been under considera- 
tion. The remarks made on this subject 
at a meeting of the « Institution of Civil 
Engineers » (7) are reproduced here- 
after : 
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« Mr. O’Brien observed, that his 
experience of rail-corrugation was limit- 
ed to one instance of the phenomenon, 


lenkeg We 


which had occurred at a spot on the 
railway between Liverpool and South- 
port. 
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« The corrugation was distinct, but 
not strongly marked, and extended over 
about 1/4 mile of track; it had extended 
in the days of steamhauled traffic, and 
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inconclusive nature of the evidence col- 
lected up to the present would lead, by 
a process of elimination, to the con- 
clusion that corrugation depended on 


Fig. 8. 


Fig. 9. 


still existed after 10 years of electrical 
working. 

» In this case, as in many others, the 
line ran over a bog just at the point 
where the corrugation occurred. The 


the nature of the true foundation of a 
railway or tramway, and not merely on 
the nature of the upper 4 feet or even 


10 feet of a roadbed. 
» He suggested that a vibratory ac- 
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tion in the earth caused by the passage 
of traffic was communicated to the rail, 
which vibrated sympathetically. At the 
nodes the rail was not affected, and 
ordinary wear appeared at these points; 
the bright spots were midway between 
the nodes and were due to the high mo- 
mentary intensity of pressure caused 
by the movement of minute range but 
very high frequency. ; 

» Perhaps this vague guess might lead 
some more mathematically minded mem- 
ber to formulate any exact theory. » 


Ill 


Is there an ultrasonic vibration 
in the rail ? 


In the case of a regular vibration in 
the running surface, one might imagine 
that the load varied as a result (fig. 7). 
In this case, according to our explana- 
tion, there would be less wear in the 
section D, B, TA, C, than in the adjoin- 
ing section D, B, TA,C,. See also the 
section in figure 5. This would require 
a practically regular vibration, and we 
found here also that the result was as 
we deduced it theoretically. Figures 8 
and 9 illustrate this. 

Moreover, these waves must always 
form at the same place, that is to say 
they must be stationary waves. 

For there to be stationary waves, 
45 mm long, there must be two movy- 
ing waves of twice the length, moving 
in opposite directions (fig. 10). 

The speed of propagation of the trans- 
verse waves being, 3 230 m/sec (8), this 
would indicate a frequency of 

3 230 000 
22) 36ike/'s'! 
2x 45 
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which appears to us too high for a rail 
of modern profile. 

Further, in an article which appeared 
in Schweizerische Bauzeitung (9) Dipl. 
Ing. U. ScuLtumpr stated that he had 
attempted to measure the tractive and 
compressive stresses in the different 
parts of a rail, half way between two 
sleepers. He had also placed an extenso- 


GOLFLENGTE 


Fig. 10. 
N. B. — Golflengte = length of wave. 


meter under the rail head, which, accord- 
ing to all expectations, should have been 
subjected to compression. 

But during the passage of a wheel, 
compression changed for a moment to 
traction and then changed again to com- 
pression. Mr. ScHitumpr gave the fol- 
lowing explanation. The rail head behav- 
ed for a moment as if it was not fixed 
to the web: the web was compressed 
for a moment. Personally, we draw 
the conclusion that, if the rail-head could 
have its own movement, supposing for, 
the moment that this section were inde- 
pendent of the web and of the rest of 
the rail, as was apparently the case, it 
could certainly have a small amplitude 
high frequency vibration. But, in any 
case, an individual vibration with an 
ultra-sonic frequency of 36 kc/s, seems 
to us quite incredible. 
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On the advice of Dr. Ing. A. D. DE 
Pater, of the Netherlands Railways, who 
did not find the point as difficult to 
believe as we did, we consulted an arti- 
cle by Mr. H. J. Naaxe, which appeared 
in Acustica and was entitled « Schwin- 
gungsuntersuchungen an Eisenbahnschie- 
nen » (10). It seems to us to be of 
value to give below a translation of 
paragraph 3d of this article. 


3d. Vibrations of different parts 
of a cross section. 


It is well known from research carried 
out on cylindrical and rectangular bars 
that, with transverse vibrations above 
their highest natural frequency, internal 
movements no longer continue in the 
same phase. Within these bars, forces 
due to mass and to other elasticity 
thrusts are continually dispersed over the 
whole of the section. As a result of the 
special form of the rail, transverse vibra- 
tions resulting both from mass and elasti- 
city can co-exist here. This is how it is 
that these resonances occur with propor- 
tionately low frequencies. The rail head 
and the flange act as masses, the web acts 
as the bending spring component and, 
when the rail-head and the flange move 
in opposite directions to one another, 
the web is subjected, alternately, to trac- 
tive and compressive forces. 


And in paragraph 4c : Vibrations 
above 4 _ kc/s Because we find, 
surprisingly, that deadening decreases 
sharply as frequency increases, we look- 
ed for high frequency vibrations also 


up to 80 kc/s in the rail. 


In this case, the spacing of sleepers 
is not the determinant but rather the 


Marcu 1958 


full length of the rail. We found that 
the amplitude of the vibrations only 
decreased along the rail from 3 to 4 db. 
Because less than one per cent of the 
energy crosses the joint, the exact posi- 
tion of the resonance is determined by 
the length of the rail. The reason for 
the slightness of the deadening is prob- 
ably to be found in the fact that, with 
such frequencies, the whole of the rail 
section does not vibrate equally. The 
amplitude of the flange, becomes less 
than that of the rail head. Because 
most of the deadening is caused by 
the sleeper fastenings, this inequality of 
the amplitude in the head leads to a 
reduction in deadening in the head. 


The spread of vibrations was not 

influenced by a loaded freight wagon. 

Starting at about 12 kc/s the wave- 

lengths of the two directions of vibration 

at a certain frequency are the same; the 
1 

wave length falls by —, that is to say, 
f 


the rate of propagation remains constant. 

Starting at 35 kc/s, a new kind 
of sectional vibration is generated within 
the rail section. It may be concluded 
that, starting with this frequency, the 
rail head no longer vibrates in one single 
phase. 


The wave length of this type of vibra- 
tion is again longer than that of the 
vibrations when the rail head vibrates 
as a whole and not in parts. Above 
a frequency of 35 kc/s, there are 
virtually no points of resonance at which 
the rail head vibrates entirely in phase. 

The shortest possible vibration wave 
length in which the rail head does not 
vibrate sectionally is 8 cm. This length 
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is equal to about two wavelengths of cor- 
rugation. (Note 3.) The corrugation waves 
have a slightly variable spacing, averag- 
ing about 4.5 cm. They may reach a 
height of 0.3 mm. When a train passes 
over a corrugated section of track the 
wheels « pluck » these irregularities. This 
produces a loud noise, the principal fre- 
quency of which is determined by the 
spacing of the corrugation waves and the 
speed of the train. 


For example, when the train speed is 
70 km/h the main frequency is 435 c/s. 
The phenomenon that we have already 
noticed that twice the average length of 
the waves of corrugation equals the 
shortest wave length of the vibration, 
with which the rail head vibrates as a 
whole may, in certain circumstances, give 
an indication of the reason for this wear. 


IV 


Corrugation is caused 
by high frequency vibrations. 


Mr. Naake’s theory and our own 
method of calculation are surprisely con- 
sistent. We, for our part, conceived the 
formation of corrugation as follows : 


A wheel passing over a rail which is 
destined to suffer corrugation, causes the 
rail head to vibrate simply by reason of 
its passage. The joint may increase it 
(that is to say, the vibration) but the 
rail head vibrates in any case. 

Let us take Mr. Naake’s rail as an 
example. In the rail head, vibrating 
at 35 kc/s, antinodes and nodes form, 
through intersection, every 4.5 cm. The 
antinodes vibrate 70 000 times a second, 
the nodes do not vibrate. Passing over 
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the running surface, the wheel crosses a 
surface the physical properties of which, 
in relation to resistance and to wear, 
vary about every 4.5 cm. First, above 
the nodes, the position is normal and 
the bright strip A-B is of normal width. 
But above the antinodes the wheel only 
bears a load for half the time; in the 
rising phase, that is to say in each 
1 
sec period. During the follow- 
140 000 
ing phase, contact between rail and wheel 
is probably maintained, because of the 
elasticity of the wheel’s tyre, but this is 
not a load on the rail. During the fol- 
lowing rising phase an area of pressure 
has to be re-established. Because of the 
1 

- sec — and the 
140 000 
high energy of the vibration, this takes 
the form of severe hammering. Thus 
the surface at the area of pressure, at 
the centre of the stationary wave, must 
be at least twice, its width must thus be 
at least 1.4 times the normal. 


very short period 


Between these two points above the 
nodes and above the antinodes, there is 
a transitional situation. 

As we explained in paragraph I, the 
result is that wear of the running surface 
is greater above the nodes than above 
the antinodes. On the rail, which is ham- 
mering the wheel as Mr. SpapERNA be- 
lieved (4), though 130 times more fre- 
quently, a layer of martensite is formed, 
as Messrs. MonNET and Pate said (11). 

A wheel travelling at a speed of 
120s km/heG3 734m a sec). is struck 
every 0.5 mm of its journey. As a 
result of this vibration, the coefficient 
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of friction and as a result, the wear, are 
reduced; moreover, the latter is also 
reduced by the layer of martensite. 

These three causes tend to create a 
difference in wear along the running 
surface and, once begun, the hammering 
has no tendency to level off, as one 
might imagine at first sight, but rather 
to be accentuated until a certain limit 
is reached. 


In Messrs. Monnet and Paum&’s 
article one fact remained unexplained : 
why do the wheels show such a pre- 
ference for certain particular points on 
the rail ? 

It seems of interest to quote the fol- 
lowing few lines of the summary of their 
GiuClOet? < Aleiseit Lack, 4s. DLOCeSS 
of selection, from amongst the periodic 
movements which can cause the pheno- 
menon those, the frequency of which, 
on the one hand, is such that, at the 
speeds encountered, the corresponding 
wave lengths are found in the rail and 
the force of which, on the other hand, 
might provoke temperatures equal to or 
higher than those at the points of trans- 
formation (under the given conditions, of 
course) to be reached. » 

It seems to us that we have demon- 
strated the reason why all the wheels 
that pass seem to choose certain parti- 
cular points, namely the antinodes of the 
stationary waves. 

One might even ask why all rails do 
not develop corrugation, given that, ac- 
cording to Mr. Naaker’s thesis, all rails 
are basically pre-disposed towards this 
trouble. We have asked ourselves this 
very question. In the course of our 
research we examined a section of new 
track which suggested to us the solution. 
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The rails of this track came from two 
rolling mills which we will call A and B. 
They had the same profile and were 
of the same age; they were delivered to 
the same specifications and put into ser- 
vice on the same date. All the 30 m 
long rails consisted of two parts weld- 
ed end to end in the workshop, normally 
mark A to mark A and mark B to 
mark B. And since deliveries from A 
and B had been made irregularly, one 
found successively in the track a number 
of A rails and then a batch of B rails. 
Both makes showed corrugation, that 
from A being perhaps a little more 
severe than that from B. But both 
showed very distinctive corrugated wear : 
the A’s almost invariably with a 37 mm 
wave length, the B’s with 62 mm. During 
our investigations, we found a 30 m 
rail consisting of 15 m mark A and 15 m 
mark B, flash-butt welded end to end 
like the others. 


In this rail, the two parts showed 
each their own particular characteris- 
tics! Part A showed corrugation 
with a wave length of 37 mm and 
part B with 62 mm. From this observa- 
tion we drew the conclusion that the 
measurement made by Mr. Naake did 
not apply to all rails of the same pro- 
file. If he had carried out measure- 
ment on one of the B rails he would 
have concluded that the « shortest pos- 
sible wave length of the vibration with 
which the rail head does not vibrate sec- 
tionally is 125 mm! This is the vibra- 
tion which determines the length of the 
waves. There evidently exists in rails, 
or rather in rail heads, a particular cha- 
racteristic which influences the frequency 
of the vibration. But what ? 
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V 
Tractive tension inside the rail head 
determines the frequency of vibration. 


We would recall in this connection 
the laws of Mersenne published in 1636 
in his work L’Harmonie Universelle. The 
second law, concerning vibration, is for- 
mulated roughly as follows: When a 
chord and its length remain unchanged, 
but the tension is changed, the frequency 
changes proportionally to the square 
root of the tractive tension. 

This was a guide by which to direct 
our researches. As far as we know 
none of those who have investigated the 
question of corrugation have had their 
Suspicions roused with regard to internal 
tensions. Presumably, they supposed 
that the algebraic sum of these internal 
tensions was zero; that they cancelled 
each other out and as a result had no 
influence on the vibrations. By research, 
we have obtained a graphical picture 
showing the distribution of internal stres- 
ses in a section of rail. There is reason 
to believe that a rail of the same profile 
as that considered by Mr. NAAKE was 
under examination (S 49 German 
49 kg/m profile). There is an article 
by Dr. Ing. H. Merer (12) from which 
we have taken figure 11. It shows that 
the rail head and a large part of the 
flange undergo only tractive tensions and 
that. as a result, it is the web which 
is compressed. These tensions originat- 
ed largely during the straightening car- 
ried out by the roller straightening 
machine. 

In our view it is the remarkable distri- 
bution of internal tensions in the rail sec- 
tion which causes the distinct kinds of 
vibrations discovered by Mr. NAAKE. 
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This reasoning also leads to the idea 
that, in a certain sense the rail head may 
be compared with a tight chord. 

If the law of Mersenne, quoted above, 
also applied to this case, the tensions 
in the rail heads A and B would be in 
the proportion, of 62?°°37?"6r'~ 3°: 1) 

If our deductions were confirmed, it 
would be possible, by applying NaaKkr’s 
method, to determine in advance the 
length of waves of future corrugation in 
new rails and to obtain empirically in- 
formation on the internal stresses of dif- 
ferent profiles. 

T.T. rails @) must be excluded from 
this argument. These rails have a special 
feature which we have photographed 
during grinding. Figure 12 shows the 
results. The grinding, carried out with 
a small petrol motor (fig. 13 — grind- 
ing long wave corrugation) can be used 
normally between the passage of trains. 

The aim of the grinding shown in 
figure 12, is to retain the outline of 
this extreme irregularity and, if pos- 
sible, to draw conclusions from it. 

Figure 14 shows the section of a T.T. 
rail, according to Prof. Dr. MErEr’s 
article (12). It shows that, in such 
a section, there must be a variety of 
tensions with the necessary result that 
the various beds vibrate in their own 
way individually. 

We have allowed for the fact that 
long welded rails are not affected by 
corrugation except at the two ends, 
which may spread : this is less the result 
of the absence of joints than of the 
changes in tension in the rail head, due 
to the changes in temperature. 


(1) T.T. = traité thermiquement, 
thermally treated. 
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The frequency and length of wave 
are modified as a result. But an article 
by Mr. Lamotte (13) shows us that 
corrugation is also possible with these 
long rails. 

In this article he says that rails laid 
in the United States are less liable to 
corrugation than European rails (the pro- 


TENSION DE TRACTION 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Marcu 1958 


VI 


The remedy. 


In order to combat the development 
of corrugation, we considered that in- 
ternal tensions must be reduced. Our 
first idea led in the direction of con- 
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Fig. 11. — Internal tensions in a rail. 
—.—.—.— After cooling. 
After straightening. 
N. B. — Tension de compression = compressive ten- 


sion. 


proportion is | to 6) without this dif- 
ference having been explained satisfac- 
torily so far. 

In louroview,thesfact, thateit isatnc 
controlled cooling which reduces ten- 
sions could be the solution. 


— Tension de traction = 


tractive tension. 


trolled cooling and also cooling in the 
course of which the flange and the web 
would be covered with infusorian earth, 
given that, according to MEIER (12), new 
profiles are not thermically balanced. 
Slowing down the cooling of these 


Extérieur de la voie. 


| KM 42.942/43.L. 


BET-BTL. 21 
TT ‘50.0PN. MEI’S6. 


BET-61L. NS 
KM 42.942/43 L. 
TT ’50.0PN. MEI’56. 


~— “ ce 


BET-BTL. Nes” 
KM 42.042/43 L. 
TT ‘90. OPN. N,MEN tog 


BET. ea. Wea" 
s Tr 36, aut Mtl s6. 


SeawRar tes 


YBET-BTE. 
1M 42942/43 1. 
TT '50.0PH.PEI 56, 


AVEC LA MACHINE A MEULAGE. 


PASSAGES 


The arrow is 10 cm long. 
It is on the wheel flange side and shows the direction of running. 
Fig. 12. 
Explanation of French terms : 
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parts, while leaving the rail head to 
cool normally naturally produces an 
improvement in the internal stresses 
But since these stresses are thought to 
be caused mainly by the roller straight- 
ening machine we were led to recom- 
mend a method which, in our view, 


Fig. 13. 


would be as serviceable in combating 
corrugation on new rails as on rails in 
service. 


The principle is based on the modern 
method of straightening by oxyacetylene 
flame (la chaude de retrait), namely hot 
straightening. 

Heat is directed on a certain point 
on the metal, the expansion of which 
is prevented by the surrounding metal, 
which remains relatively cold. 
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At a given moment, when the limit 
of elasticity, which is lowered as a result 
of the additional heat, is reached the 
metal at the heated place will flow. the 
metal will: be upset a little. 


As it cools, a tractive tension is creat- 
ed at the point where originally the metal 
had no internal stress. 


According to figure 11, there is 
already a substantial compressive tension 
in the web of the rail, the maximum 
being about 2 cm below the rail head. 


By heating the web of the rail from 
each side, 2 or 3 cm below the rail 
head, that is to say where the com- 
pressive tension is greatest (see fig. 11) 
using a set consisting of at least two 
oxyacetylene torches, we consider that a 
temperature of 300 to 400° C. is suffi- 
cient to reach the limit of elasticity, so 
that the web at this point will flatten 
and the tractive tension in the rail head 
and the flange, lacking support in the 
web, cannot then be maintained. 


In order not to impede this move- 
ment, there may be occasion to loosen 
slightly the fastenings of the rail to the 
sleepers and the fish plate bolts when 
the rails are installed on the track. 
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On the other hand, when the fasten- 
ings remain fixed, the compressive ten- 
sion is increased by the expansion caus- 
ed by the conductivity of the metal, 
which may produce flattening at a lower 
temperature, which would, in any case, 
be preferable. 


When the tractive tension has been 
reduced the rail head will have a fre- 
quency which is proportionately reduced. 


We assume that, in this case, when 
corrugation is not very serious, normal 
rail traffic will be sufficient to erase it. 


Where corrugation is pronounced, 
grinding may be applied by the use of 
petrol driven machine, for example, like 
that shown in figure 13, in order to 
grind the layer of martensite on the bright 
band, solely at the centre of the running 
surface. In this way, this band can be 
flattened and the side bands will be 
flattened quickly by the traffic since they 
will be exposed to « fretting » corrosion. 


So far as new rails are concerned, we 
consider it should be possible to prevent 
the appearance of corrugation in the 
same way as we have recommended for 
rails already laid. 


The internal tensions originated 
mainly during passage through a roller 
straightening machine. 


It appears to us that the part of the 
web of the rail referred to could be 
heated during this straightening. 


In this case, this strip of the rail 
web, which is heated much more than 
the surrounding metal, will be less capable 
of absorbing compressive forces; and 
then by contracting more than the rail 
head and the flange it will reduce the 
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tractive tension which appears eventually 
in these two parts. 


But all of these conclusions are only 
theoretical, since we have not yet had 
time or the opportunity to apply them, 
first in the laboratory and then in prac- 
tice. For this reason we should be glad 
to receive any information on methods 
used and results obtained. 


Addendum. 


After completing the above article, 
we have had the opportunity to heat 
several lengths of new rail of type A 
in the laboratory in the manner that we 
proposed. 

The rail of NP 46 profile, weighing 
46.9 kg a metre, was not fixed. The 
thickness of the web was 14 mm and 
the length was 3.50 m, of which 3.25 m 
were warmed by two No. 8 blow pipes, 
one at each side of the web. 


The speed of movement of the blow 
pipes was about 50 cm a minute and a 
temperature between 400° and 450° C. 
was produced locally in the web. The 
rail head reached a temperature of 
120° C after the passage of the burners. 


Thus, in track in service, it might be 
desirable, according to the type of con- 
struction and the prevailing temperature, 
somewhat to speed up the cooling. 

After normal cooling the length of 
rail had fallen by 0.455 mm per metre. 
This might indicate that the tractive ten- 
sion in the rail head and in the flange 
had been reduced by 950 kg per sq. cm. 

It appears to us that the rail is much 
improved on this way, as a result of 
the reduction in internal stresses, but, 
in order to avoid the risk of a surface 
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hardening of the web (although near the 
neutral axis), it may be desirable not 
to heat the web in the neighbourhood 
of the rail head. 


We hope that we shall have the oppor- 
tunity to attempt the heating we recom- 
mend in some sections of rail which 
have been affected by serious corruga- 
tion and which are in use on a heavily 
trafficked line. In this case, it should 
be possible to establish quickly the actual 
difference between the characteristics of 
the running surface of processed and 
non-processed sections. 
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OFFICIAL 


INFORMATION 


ISSUED BY THE 


PERMANENT COMMISSION 


OF THE 


International Railway Congress Association, 


Meeting of the Permanent Commission, held on the 7th December 1957. 


The Permanent Commission of the 
International Railway Congress Asso- 
ciation held a meeting on the 7th De- 
cember 1957, at 3 p.m., in the Belgian 
National Railways Headquarters Offices, 
at Brussels. 


Mr. De Vos, President, opening the 
meeting, addressed a warm welcome to 
the personalities present and referring 
to the sad news of the railway acci- 
dent which just happened in England, 
expressed his deepest sympathy to the 
British delegation. Then, he requested 
the Assembly to approve the Minutes of 
the last meeting held in Brussels, on the 
Ist December 1956. 


* kK * 


Mr. Guitatn, General Secretary, in- 
formed the Meeting of the modifications 
to be effected in the constitution of the 
Permanent Commission since the last 
session. 

The Assembly ratified the nomination 
as Members of the Permanent Commis- 
sion of the following personalities : 


14 


Prof. Dr. jur. Heinz Maria OrFTERING, 
First President of the Vorstand of the 
Deutsche Bundesbahn, will replace Prof. 
Dr.-Eng. E. Froune, retired; 


Dr. Eng. Moustapha Kuauit, Minister 
of Communications, Egypt, will replace 
Colonel Gamal SaLem, now in another 
position; 


Mr. Abdel Moneim Azmy, Under- 
Secretary of State, Ministry of Communi- 
cations, Egypt, will replace Mr. Abdel 
Moneim RasHap, former Deputy Ge- 
neral Manager of the Railways; 


Mr. Agustin PLana, Under-Secretary 
of State for Public Works and present 
President of the Administrative Board of 
the RENFE, will replace Mr. A. PENA 
BoEurF; 


Mr. P. C. MuxkerJer, Chairman, Rail- 
way Board, Ministry of Railways, Go- 
vernment of India, will replace Mr. A. 
PaNDE, retired; 


Mr. Hiroshi Sarro, Director of the 
Foreign Affairs Department of the Ja- 
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panese National Railways will succeed 
to Mr. Satoshi Isozax1; 


Dr. Eng. W. Wyrzykowski, Vice- 
Director of the Railway Research and 
Tests Scientific Institute of the Polish 
State Railways will replace Mr. L. Ge- 
HORSAM who has resigned from his 
position; 


Dr. H. Born, General Secretary of 
the «Union d’Entreprises Suisses de 
Transport », will replace Mr. X. Remy, 
retired; 

Furthermore, in accordance with art. 6 
of our Rules and Regulations, and the 
prescribed procedure having been ob- 
served, it was decided to maintain as 
Member, up to the next Congress, Dr. 
Eng. A. Artisan1, Chief of the Rolling 
Stock and Traction Department of the 
Italian State Railways, who retired 
recently. 


— The complete List of the Members 
of the Permanent Commission is given 
in the Appendix. 


3 ge ee 


Following a request made by the Rail- 
way Board of the Indian Government 
Railways, Mr. GuiLatn proposed the 
allocation of an additional mandate to 
India owing to the considerable mileage 
of this railway system. 


— This proposal was adopted by the 
Assembly. 


* ok OK 


The GeNERAL SEcrRETARY then gave 
particulars to the Meeting about the pre- 
paratory works relative to the Madrid 
Congress and stated that all necessary 
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arrangements have been made to publish 
in time the reports and special reports. 


The PresipENT called upon Mr. Gar- 
cia Lomas, Vice-President of the Admi- 
nistrative Board of the RENFE and Pre- 
sident of the Executive Organising Com- 
mittee, who reported on the measures 
already taken by the Spanish Authorities 
in view of the organisation of the Madrid 
Congress. 


Mr. Garcia Lomas stated to the 
Assembly that the Inaugural Session will 
be held on the 29th September 1958 and 
the Closing Meeting on the 7th October. 
Then, giving full particulars about the 
programme of the Session, he named the 
Spanish personalities who will constitute 
the General Bureau of the Session and 
Local Organising Commission. He added 
that he hoped that His Exc. Generalis- 
simo Franco, Head of the State, will 
agree to be President of Honour of the 
Session, His Exc. the Minister of Public 
Works being Vice-President of Honour. 

He gave also certain information 
regarding the travelling facilities granted 
to the delegates and their families in 
Spain, hotel accommodations, the orga- 
nisation of the Congress itself and the 
functioning of the various services. The 
Congress will be held at the « Trade 
Union’s House », equipped with the mo- 
dern installations needed for large inter- 
national meetings. 


Mr. Garcia ‘Lomas ended by saying 
that all efforts will tend to make the 
Madrid Congress as great a success as 
all the previous Sessions. 


The Presipent and Mr. Latont, in 
the name of the Assembly, thanked 
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Mr. Garcia Lomas for his interesting 
report. 


— The Assembly approved all the 
arrangements already made. 


The provisional accounts (receipts and 
expenditures) for the financial year 1957 
were approved as well as the proposed 
budget for the financial year 1958. 

Mr. GuiLatin, General Secretary, then 
reported on the favourable financial posi- 
tion of the Association and stated that 
it was suggested, as for the financial year 
1957, to call in 1958 for only 50 % of 
the amount of the contribution fixed 
previously at 0,28 Gold-franc per kilo- 
metre. 


— This proposal was approved. 


Mr. GutILarn stated to the Meeting 
that during 1957 only one resignation : 
that of the East of Seeland Railway Com- 
pany, Denmark, (47 km), was recorded; 
but, on the other hand we have registered 
the affiliation of the Nyassaland Rail- 
ways (508 km). 
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The International Railway Congress 
Association includes therefore at present 
the same number of members as at the 
last session, i.e. 34 Governments, 10 Or- 
ganisations and 101 Railway Administra- 
tions with a total mileage of 601 842 km 
(approx. 374 000 miles). 


se oko 
*k *- OK 


The PRESIDENT stated that it was ad- 
visable to fix at present the date of the 
next Meeting of the Permanent Com- 
mission owing to the difficulties which 
probably will be encountered to find 
hotel accommodations in Brussels during 
the period of the International Exhibition 
and he suggested to held that Meeting at 
Ostend on the 2nd June 1958. (Una- 
nimously approved.) 


The Meeting ended after the examina- 
tion of various items concerning the 
activities of the Association in particular 
in connection with the « Bulletin Sales » 
and « Advertising » departments. 


M. Dr Vos, 
President. 


P. GHILAIN, 
General Secretary. 


APPENDIX 


List of Members of the Permanent Commission 
OF THE 
INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 
(7th DECEMBER 1957) 


President : 


M. De Vos (2), Directeur Général de la Société 
Nationale des Chemins de fer belges; 19, rue 
du Beau-Site, Bruxelles. 


Vice-presidents : 


J. Goursat (3), Directeur de la Région du Nord 
de la Société Nationale des Chemins de fer 
francais; 18, rue de Dunkerque, Paris (X®°); 

M. Crem (3), Directeur du Service de l’Exploi- 
tation de la Société Nationale des Chemins 
de fer belges; 17, rue de Louvain, Bruxelles. 


Members of the Executive Committee : 


E. Dorges (2), Secrétaire Général Honoraire aux 
Travaux Publics et aux Transports, Délégué 
Général du Ministre pour les Affaires Interna- 
tionales au Ministére des Travaux Publics et 
des Transports; 244, boulevard Saint-Germain, 
Paris; 

Sir John Benstead (3), Deputy Chairman of the 
British Transport Commission; 222, Mary- 
lebone Road, London, N.W.1; 

Sir Gilmour Jenkins (1), Permanent Secretary, 
Ministry of Transport and Civil Aviation 
(Great Britain); Berkeley Square House, 
Berkeley Square, London, W. 1. 


Ex-presidents of session, members ex-officio : 


D* Ing. G. di Raimondo, Directeur Général des 
Chemins de fer de l’Etat italien (retired); 
Rome; 


Ibrahim Fahmy Kerim; Le Caire; 


Dt W. Meile, ancien Président de la Direction 
générale des Chemins de fer fédéraux suisses; 
Briigglerweg, 11, Berne; 

General Sir Brian Robertson, Bart., G.C.B., 
G.B.E., K.C.M.G., K.C.V.O., D.S.O., M.C., 
Chairman, British Transport Commission, 
222, Marylebone Road, London, N.W.1. 


(4) Retires at the 17th session. 
(2) Retires at the 18th session. 
(3) Retires at the 19th session. 


Members : 


L. Armand (2), Président du Conseil d’administra- 
tion de la Société Nationale des Chemins de fer 
francais; 88, rue Saint-Lazare, Paris ([X®); 


D' Ing. A. Attisani (2), Chef du Service du Mateé- 
riel et de la Traction des Chemins de fer 
italiens de l’Etat (retired); Florence; 


Abdel Moneim Azmy (2), Sous-Secrétaire d’Etat 
au Ministére des Communications d’Egypte; 
ie" Catre: 


Sir John Benstead (already named); 


R. Besnard (1), Chef de Service adjoint au Directeur 
général des Chemins de fer et des Transports, 
Ministére des Travaux publics et des Trans- 
ports; 244, boulevard Saint-Germain, Paris; 


David Blee (2), General Manager, London 
Midland Region; British Railways; 222, 
Marylebone Road, London, N.W.1; 

Dr. H. Born (3), Secrétaire Général de l’Union 
d’Entreprises Suisses de Transport, Bundes- 
gasse 28, Berne; 


Ch. Boyaux (1), Directeur Général de la Société 
Nationale des Chemins de fer frangais; 88, rue 
Saint-Lazare, Paris (IX®); 

Dipl.-Ing. A. Brill (2), Ministerialdirektor, Leiter 
der Maschinentechnischen- und Beschaffungs- 
planungsabteilung der Hauptverwaltung der 
Deutschen Bundesbahn; Friedrich-Ebert- 
Anlage, 43-45, Frankfurt (Main); 


A. Brouckaert (1), Directeur du Service du Maté- 
riel et des Achats de la Société Nationale des 
Chemins de fer belges; 17, rue de Louvain, 
Bruxelles; 


E. Clarembaux (2), Directeur du Service de la Voie 
de la Société Nationale des Chemins de fer 
belges; 17, rue de Louvain, Bruxelles; 


R. Claudon (2), Inspecteur Général des Ponts et 
Chaussées, Vice-Président du Conseil d’admi- 
nistration de la Société Nationale des Chemins 
de fer frangais; 88, rue Saint-Lazare, Paris ( IX®); 
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D? R. Cottier (3), Directeur de l’Office Central 
des Transports Internationaux par Chemins de 
fer; Berne; 

T.C. Courtney (2), Chairman of the Coras Iom- 
pair Eireann; Kingsbridge Station, Dublin; 

M. Crem (already named); 

Csanadi (3), Directeur Général des Chemins de 
fer de l’Etat hongrois; Budapest; 

D* Ing. A. Cuttica (2), Directeur Général Adjoint 
et Conseiller d’Administration des Chemins de 
fer italiens de l’Etat; Rome; 

Ph. Dargeou (2), Directeur Général Adjoint de la 
Société Nationale des Chemins de fer frangais; 
88, rue Saint-Lazare, Paris (IX®); 

J. de Aguinaga (1), Directeur Général Adjoint du 
Réseau National des Chemins de fer espagnols; 
Madrid; 

F.Q. den Hollander (3), Président des Chemins 
de fer néerlandais, S.A.; Utrecht; 

M. De Vos (already named): 

M. Dias Trigo (3), Directeur des Services d’Exploi- 
tation et du Matériel de la Direction des 
Transports terrestres au Ministére des Travaux 
publics et des Communications du Portugal; 
Lisbonne; 

G.H. Dijkmans van Gunst (2), Directeur Général 
des Transports au Ministére des Transports et 
du Waterstaat; La Haye; 

D® Ing. G. di Raimondo (already named); 

E. Dorges (already named); 

Sir John Elliot (3), Chairman of the London 
Transport Executive; 55, Broadway, Westmin- 
ster, London, S.W.1; 

W.T. Faricy (2), President, Association of Amer- 
ican Railroads; Transportation Building, 
Washington, 6. D.C.; 

Ing. A. Florena (3), Directeur Général adjoint des 
Chemins de fer italiens de l’Etat; Rome; 

J.M. Garcia-Lomas (2), Vice-Président du Conseil 
d’Administration du Réseau National des 
Chemins de fer espagnols; Madrid; 

J. Goursat (already named); 

K.W.C. Grand (1), General Manager, Western 
Region, British Railways; Paddington Station; 
London, W.2; 

D' H. Gschwind (1), Président de la Direction Géné- 
rale des Chemins de fer fédéraux suisses; Berne; 

Gamal-el-Din Badawy Hamdy (2), membre du 
Conseil des Directeurs des Chemins de fer de 
la République d’Egypte; Le Caire; 
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R. Hoens (3), Directeur Général de la Société 
Nationale belge des Chemins de fer vicinaux; 
14, rue de la Science, Bruxelles; 


I.A. Ivanoy (3), Candidat des Sciences Techniques, 
Directeur de |’Institut Scientifique des Chemins 
de fer de 1’U.R.S.S.; Moscou; 


M. Jacobshagen (1), Ministerialdirektor, Leiter 
der Betriebsabteilung der Hauptverwaltung der 
Deutschen Bundesbahn; Friedrich-Ebert-An- 
lage, 43-45, Frankfurt (Main); 


Sir Gilmour Jenkins (already named); 
Ibrahim Fahmy Kerim (already named); 


Dr. Ing. Moustapha Khalil (), Ministre des 
Communications d’Egypte; Le Caire; 

A. Kriz (2), Ingénieur, Conseiller Supérieur de 
Section au Ministére des Communications de 
la République tchécoslovaque; Prague; 


R. Kunz (1), Directeur de l’Office fédéral des 
transports ;Berne; 


Dt N. Laloni (3), ancien Directeur Général 
Adjoint des Chemins de fer italiens de l’Etat; 
Rome; 


F.L. Lehtinen (2), Directeur Général Adjoint des 
Chemins de fer de l’Etat de Finlande; Helsinki; 


R. Lévi (1), Directeur des Installations fixes de 
la Société Nationale des Chemins de fer 
francais; 42, rue de Chateaudun, Paris; 


W.H. Maass (2), Advisory Engineer to the High 
Commissioner for the Union of South Africa; 
South Africa House, Trafalgar Square, London, 
W.C.23 


M. Malderez (1), Secrétaire Général du Ministére 
des Communications de Belgique; 17a, rue 
de la Loi, Bruxelles; 

Ing. F. Marin (2), ancien Directeur Général 
Adjoint des Chemins de fer italiens de |’Etat; 
Rome; 

R.F. Marriott (3), Advisory Engineer, Represen- 
tative of the New Zealand Government Rail- 
ways, New Zealand House; 415, Strand, 
London, W. C.2; 

D'" W. Meile (already named); 

P.C. Mukerjee (2), Chairman, Railway Board, 
Ministry of Railways, Government of India; 
New Delhi; 

J.P. Musquar (3), Directeur Général de la Société 
Nationale des Chemins de fer Luxembourgeois; 
17, rue du Nord, Luxembourg; 


(}) Retires at the 17th session. 
(2) Retires at the 18th session. 
(3) Retires at the 19th session. 
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P. Nolet de Brauwere (2), Secrétaire Général de 
la Société Nationale des Chemins de fer belges; 
17, rue de Louvain, Bruxelles; 

Prof. Dr. jur. H.M. Oéeftering (3), Vorsitzer des 
Vorstandes und Erster Prasident der Deutschen 
Bundesbahn; Friedrich-Ebert-Anlage, 43-45, 
Frankfurt (Main); 

G. Olivier (3), Administrateur de l’Office National 
pour l’acheévement de la Jonction Nord-Midi; 
26, avenue Milcamps, Bruxelles. 

D' Ing. V. Perrone (3), Inspecteur Général 
Supérieur Honoraire du Ministére des Trans- 
ports (Italie); Rome; 

A. Plana (2), Sous-Secrétaire d’Etat aux Travaux 
Publics et Président du Conseil d’Administra- 
tion du Réseau National des Chemins de fer 
espagnols; Madrid; 

A. Porchez (1), Directeur Général Adjoint de la 
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I. — BOOKS. 


In French. 


1957 621 .31 

Centrales thermiques 1957. Numéro spécial (décembre 
1957) de la Technique Moderne. 

Paris, Dunod, éditeur, 92, rue Bonaparte. Un fasci- 
cule (24 x 31.5 cm) de CXII + 90 pages, avec de nom- 
breuses illustrations. (Prix : 1 250 fr.fr.) 


1957 313 : 655 (4) 
COMMISSION ECONOMIQUE POUR L’EUROPE. 
DIVISION DES TRANSPORTS. (Nations Unies.) 

Bulletin Annuel de Statistiques de Transports Européens 
1956. (Huitiéme année.) 

Genéve, Office Européen des Nations Unies, Palais 
des Nations. 96 pages, avec graphiques et nombreux 
tableaux. (En francais et en anglais.) (Prix : 4 fr. suisses.) 


1957 624 
ZAYTZEFF (.). 

Calcul des constructions hyperstatiques par les méthodes 
de relaxation. 

Paris, Dunod, éditeur. Un volume (15 x 24 cm) de 
329 pages et nombreuses figures et tableaux. (Prix : 
2 300 fr-fr.) 


In German. 


1957 625 .1 (02 

Elsners Taschenbuch fiir den bautechnischen Eisen- 
bahndienst, 29. Jahrgang 1957. 

Frankfurt (Main), Dr. Arthur Tetzlaff-Verlag. 480 
Seiten DIN A 6, mit zahlreichen Abbildungen. (Preis : 


DM 5.—. Vorzugspreis fiir Bundesbahnbedienstete : 
DM 4.50.) 
1957 385 


Jahrbuch des Eisenbahnwesens. 8. Folge. Herausgeber 
Prof. Dr.-Ing. Th. VOGEL. 

Darmstadt, Carl Rohrig Verlag. 210 Seiten Text, 
DIN A 4, mit vielen Bildern, Zeichnungen und Tafeln 
auf Kunstdruckpapier. (Preis : Halbleinen, DM 8.50.) 


1957 621 .137 
NIEDERSTRASSER (L.). Mitarbeit von F. WITTE 
und H. KIRSCHSTEIN. 

Leitfaden fiir den Dampflokomotivdienst. 

Frankfurt (Main), Verkehrswissenschaftliche. Lehr- 
mittelgesellschaft m.b.H. 9. Auflage. DIN A 5, XXIV und 
606 Seiten, 360 Abbildungen, mit Beilage von 7 Tafeln, 
5 Anhangen und 3 Schaltbildern. (Preis : geb., DM 24.—.) 


1957 624 .2 
Dr.-Ing. POPP (C.) 

Zur genaueren Berechnung der Fahrbahn-Langstrager 
staihlerner Eisenbahnbriicken. 2. Teil : Zahlentafeln zur 
Berechnung der Einflusslinien. 

Koln, Stahlbau-Verlag G.m.b.H. 


In English. 


1958 621 .335 
British Electric Trains. ; 
One brochure (6 1/4 x 4 in.) of 65 pages, illustrated. 
Hampton Court, Surrey : Ian Allan Limited, Craven 


House. (Price : 2 s. 6 d.) 


1957 
HARRISON (C.G.). 

Malayan Railway Administration Report. 
Report for the year 1956. 

Published by the Malayan Railway Administration, 
Kuala Lumpur. (Price : $ 5 (M) — £ 0.12.6 d.) 


1958 
LUCAS (J.) and POLLOCK (J.F.). 
Gas Turbine Materials. 
London : Temple Press, Ltd, Bowling Green Lane, 
EG) (Price: 25%s:) 


1957 526 

Proceedings of the Fourth International Conference 
on soil mechanics and foundation engineering. Vols. 
I and II. 

London : Butterworth’s Scientific Publications, 88, 
Kingsway, W.C.2. (Price : £ 17.10.0 d.) 


1957 62 
STEED (R.W.). 

Mechanical engineering. 

London: R. Hale Ltd., 63, Old Brompton Road, 
S.W.7. (Price : 8 s. 6 d.) 


385 (08 (59) 


Annual 


621 .438 


(1) The numbers placed over the title of each book are th 
conjointly with the Office Bibliographique International, of Brussels, 


ose of the decimal classification proposed by the Railway Congress 
(See « Bibliographical Decimal Classification as applied to Railway 


Science », by L. WEISSENBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, Pp. 1509). 


ee) Cae 


1957 531 
STEPHENS (R.C.) and WARD (J.J.). 

Applied mechanics. 

London : Cleaver Hume Press, Ltd., 31, Wright’s 


lane, Kensington, W.8. (Price : 12 s. 6 d.) 


1955 and 1956 385 (062 (931 

The New Zealand Railway Observer. Vol. 12, 1955; 
Vol. 13, 1956. 

Official Journal of The New Zealand Railway & 
Locomotive Society. 

Obtainable from: T.A. McGAVIN, Hon. Editor, 
86, Totara Crescent, Lower Hutt, New Zealand. 
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In Italian. 


1957 621 .331 (45) 
MINISTERO DEL TRASPORTI, FERROVIE DELLO 
STATO. 


Attivazione dell’impianto di telecomando, telecontrollo 
e telemisura della sottostazione elettrica di Agropoli 
dalla sottostazione di Omignano. 


Roma, Tipo-Litografia F.S., 13 pagine & fig. 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1958 656 .211 .5 (44) 
Acier - Stahl - Steel, janvier, p.6. 


PASCAUD (S.). — L’évolution des abris de quai a 


la §S.N.C.F. Couverture des plates-formes d’accés. 
(3 000 mots & fig.) 
1957 624 .2 


Acier - Stahl - Steel, janvier, p. 34. 

DECARPENTRIE (E.). — Influence des congés de 
raccordement dans le calcul des poutres Vierendeel. 
(2000 mots & fig.) 


Bulletin de l’Association Suisse des Electriciens. 


(Zurich.) 
1957 621 .31 
Bulletin de l’Assoc. Suisse des Electriciens, 21 décembre, 
[ WlSs}. 


RINGGER (W.). — Messgruppen in Hochspannungs- 
netzen. (3 500 mots & fig.) 


1957 62 (01 
Bulletin de l’Assoc. Suisse des Electriciens, 21 décembre, 
p. 1161. 
ORTLIEB (I.). — Anwendung der Stichproben- 
priifung. (2 000 mots & fig.) 
Bulletin des C.F.F. (Berne.) 
1958 656 .2 


Bulletin des C.F.F., janvier, p. 3. 
HARTMANN (G.). — Quelques réalisations de 
Vautomation dans le domaine ferroviaire. (1 600 mots.) 


1958 656 .223 .2 
Bulletin des C.F.F., janvier, p. 6. 
LAMBERT (A.). — Le nouveau réglement pour 


V’emploi réciproque des wagons en trafic international 
(RIV). (1000 mots.) 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 
1957 385 .113 (492) 
Bull. des transp. intern. par ch. de fer, novembre, p. 307. 
La Société des Chemins de fer Néerlandais en 1956. 
(1 000 mots & tableaux.) 


Economie et Technique des Transports. 
(Zurich. ) 
1957 656 .211 (494) 
Economie et Technique des Transports, n° 121 (10-12), 
p. 150. 
PORTMANN (M.). — Die Erweiterung des Personen- 
bahnhofs in Bern. (1 500 mots & fig.) 


1957 621 .335 : 625 .62 (492) 
Economie et Technique des Transports, n° 121 (10-12), 
Dales: 
KOLDIJK (S.S.). — Automotrices ultra-légéres des 
Tramways de Rotterdam. (Suite et fin.) (1500 mots 
& fig.) 


1957 625 .2 (494) 

Economie et Technique des Transports, n° 121 (10-12), 
py 167. 

BACHTIGER (A.). — Chemin de fer Rhétique. Dix 
ans de nouveaux efforts et de modernisation et dévelop- 
pement, de 1948 4 1957, du matériel roulant et du service 
de traction. (Suite et fin.) (1500 mots & fig.) 


1957 621 .335 : 625 .62 (43) 
Economie et Technique des Transports, n° 121 (10-12), 
p. 174. 
REBBELMUND (G.). — Die Gelenkwagen der 
Rheinischen Bahngesellschaft A.G. (Suite et fin.) 
(1 000 mots & fig.) 


L’Industrie des Voies ferrées et des Transports 
automobiles. (Paris.) 
1957 625 .62 (43) 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, décembre, p. 177. 
SCHINGS (P.). — Nouvelles yoitures 4 grande capacité 
des Tramways d’Aix-la-Chapelle. (1000 mots & fig.) 


i 


Organisation Scientifique. (Bruxelles.) 


1957 
Organisation Scientifique, décembre. p. 299. 
WANTY (J.). — Réflexions sur la recherche opéra- 
tionnelle. (2 500 mots.) 


385.587 


Revue Générale des Chemins de fer. (Paris.) 


1957 625 .28 (44) 
Revue Générale des Chemins de fer, décembre, p. 653. 
MERMIER & BAILLEUX. — Une doctrine d’utili- 
sation des locomotives Diesel de moyenne puissance sur 
la Région du Sud-Est de la S.N.C.F. (4000 mots & fig.) 


1957 621 .336 (44) 
Revue Générale des Chemins de fer, décembre, p. 665. 

GARREAU & DUPONT. — Le pantographe des 
locomotives électriques. (Etudes et Essais de la S.N.C.F.). 
(7000 mots & fig.) 

1957 385 .1 
Revue Générale des Chemins de fer, décembre, p. 687. 

FEYEUX. — Le probléme de la situation financiére 
des Chemins de fer. (6000 mous.) 


1957 625 .13 (44) 
Revue Générale des Chemins de fer, décembre, p. 697. 

LECOUILLARD. — Reconstruction partielle et 
remise générale en état du tunnel « Sainte-Catherine » 
(ligne Paris-Le Havre). (3 500 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1957 62 (01 & 621 .392 
Revue Générale de Mécanique, novembre, p. 475. 
ROBLIN (P.). — L/’influence des soudures dans le 


comportement des ouyrages métalliques. (A suivre.) 
(2000 mots & fig.) 
1957 62 (01 


Revue Générale de Mécanique, novembre, p. 491. 

HEMARDINQUER (P.). — Le contréle ultra-sonore 
des matériaux. Technique et développement. (A suivre.) 
(2000 mots & fig.) 

1957 621 9 
Revue Générale de Mécanique, décembre, p. 521. 

WEILL, PELISSIER et HESSE. — Nouveautés 
Techniques présentées 4 la 5° Exposition européenne de 
la machine-outil a Hanovre (15-24 septembre 1957). 
(22 000 mots & fig.) 


1957 621 9 
Revue Générale de Mécanique, décembre, p. 548. 
Abbé CAYERE. — Recherches expérimentales sur 


le Contréle opératoire. Contrdle opératoire pendant les 
opérations d’alésage et de tournage. (A suivre. ) (1 500 
mots & fig.) 


Revue de la Société Royale Belge des Ingénieurs 


et des Industriels (Bruxelles). 
1957 691 
Revue de la Société Royale des Ingénieurs et des Indus- 
triels, décembre, p. 464. 
VERMEIREN (T.). — Le traitement magnétique des 
Bete contre la corrosion et l’incrustation. (5 000 mots 
g. 


Technique et Humanisme. (Liége.) 


1957-1958 621 .116 
Technique et Humanisme, n° 2, p. 31. 

BUCHET (E.). — Le calcul thermique des générateurs 
de yapeur. ( Suite.) (10000 mots & fig.) 


Les Transports Publics. (Berne.) 
1958 625 .6 (494) 
Les Transports Publics, janvier, n° 1, p. 3. 
Dr. H. BORN. — Les chemins de fer privés et l’année 
1957. (1 500 mots.) 
1958 
Les Transports Publics, janvier, n° 1, p. 5. 


La Construction d’un nouveau pont sur la ligne de 
chemin de fer Vitznau-Rigi. (1 200 mots & fig.) 


624 (494) 


La Vie du Rail. Paris.) 
1957 
La Vie du Rail, 3 novembre, p. 3. 
A Paris-Nord avec le train bétonneur. (500 mots 
& fig.) 
1957 
La Vie du Rail, 1°™ décembre, p. 3. 
DURUKAL (H.). — L’Orient-Express Anatolien, 
(1000 mots, carte & fig.) 


625 1. (44) 


656 .222 .5 (56) 


1957 
La Vie du Raii, 8 décembre, p. 3. 
L’électrification du réseau frangais. (1 500 mots & fig.) 


621 .33 (44) 


1957 621 .335 (492 + 493) 
La Vie du Rail, 8 décembre, p. 14. 

De nouvelles rames électriques bitension « éléments 
multiples entre Amsterdam et Bruxelles. (800 mots 
& fig.) 

1957 
La Vie du Rail, 8 décembre, p. 16. 

LETURGIE (G.). — Révision du nivellement des yoies 
ferrées par la méthode dite de « soufflage court ». (1 000 
mots & fig.) 

1957 385 (09 (44) 
La Vie du Rail, n° 625, numéro spécial (Noél), p. 3. 

Regards sur le Rail frangais. Interview de M. Ch. 
BOYAUX, Directeur Général de la S.N.C.F. (5 000 
mots & fig.) 

1957 385 (09 (52) 
La Vie du Rail, n° 625, numéro spécial (Noél), p. 28. 

BEGUE (A.). — Les Chemins de fer Japonais. (3 000 
mots & fig.) 


625 .172 (44) 


=) Oa 


In German. 


Archiy fiir Eisenbahnwesen. (Berlin.) 


1957 385 (09 .3 (42) 
Archiv fiir Eisenbahnwesen, Heft, 4, S. 429. 

WEHDE-TEXTOR. — Die Britischen Eisenbahnen 
im zweiten Weltkrieg, 1939 bis 1945. (24000 Worter.) 


1957 656 
Archiv fiir Eisenbahnwesen, Heft 4, S. 460. 
OTTMANN (K.). — Offentlicher Dienst und Produk- 


tivitat. (20000 Worter.) 


1957 347 .763 .4 
Archiv fiir Eisenbahnwesen, Heft 4, S. 503. 
PISCHEL (W.). — Riickwirkung unterschiedlicher 


Wirtschaftsordnungen auf das nationale und zwischen- 
staatliche Eisenbahnfrachtrecht. (11 000 W6rter.) 


Die Bundesbahn. (Darmstadt und K6In.) 


1957 385 (09 (43) 
Die Bundesbahn, Nr. 19, Oktober, S. 1453. 

BURGER (R.). — Die Bundesbahndirektion Regens- 
burg. (5 000 Worter, Karten & Abb.) 


1957 656 .2 (43) 
Die Bundesbahn, Nr. 19, Oktober, S. 1483. 

SCHERSCHMIDT (G.). — Die Transportfunktion 
der Eisenbahn fiir die ostbayerische Wirtschaft. (7 000 
Worter & Abb.) 


1957 725 .3 (43) 
Die Bundesbahn, Nr. 19, Oktober, S. 1510. 
BORNER (H.). — Der Wiederaufbau im Bezirk 


Regensburg. (2 000 Worter & Abb.) 

1957 656 .211 .7 (43) 
Die Bundesbahn, Nr. 20, Oktober, S. 1534 und 1539. 

FLEMMING (F.). — Das neue Eisenbahn-Hochsee- 
fahrschiff « Theodor Heuss »» der Deutschen Bundesbahn. 
(2 500 Worter & Abb.) 

OELERT (W.). — Das Eisenbahnfahrschiff « Theodor 
Heuss » und seine schiffbaulichen und maschinellen 
Einrichtungen. (7 000 Worter & Abb.) 


1957 656 .23 (43) 
Die Bundesbahn, Nr. 21, November, S. 1603. 

GOSSE (H.). — Befoérderungspreise und Preisniveau. 
(1 600 Worter.) 


1957 625 .244 (43) & 656 .225 (43) 
Die Bundesbahn, Nr. 21, November, S. 1612. 

REINBRECHT (H.). — Fischwirtschaft und Bundes- 
bahn. (7 000 Worter & Abb.) 


1957 
Die Bundesbahn, Nr. 21, November, S. 1629. 
WALZ (W.). — Wo steht die Palettierung? (4 000 
Worter & Abb.) 


656 .225 


1957 625 .28 (43) 
Die Bundesbahn, Nr. 21, November, S. 1636. 

KLINGENSTEINER (J.) & EBNER (E.). — Der 
Zugférderungsdienst im Fahrplanjahr 1957/58. (4000 
Worter & Tabellen.) 


1957 656 .211 .5 (73) 
Die Bundesbahn, Nr. 21, November, S. 1647. 

Ein neuer Superlativ aus den U.S.A. : die neue Fahr- 
kartenausgabe der Pennsylvania Station, New York, 
N.Y. (1500 Worter & Abb.) 


1957 656 5212 253) 
Die Bundesbahn, Nr. 21, November, S. 1650. 

Markham — ein amerikanischer Rangierbahnhof nahe 
Chicago. (1 500 Worter & Abb.) 


1957 621 .139 (43), 625 .18 (43 & 625 .27 (43) 
Die Bundesbahn, Nr. 22, November, S. 1666 und 1673. 

JESSEN (H.). — Stoffwirtschaft mit Alt- und Abfall- 
stoffen. (4000 Worter & Abb.) 

HARTMANN (W.). — Eisen und Stahl als Neustoffe, 
Altstoffe und Abfallstoffe der Deutschen Bundesbahn. 
(4500 Worter & Abb.) 

1957 625 .18 (43) 
Die Bundesbahn, Nr. 22, November, S. 1684. 

HARREUTHER (H.). — Altstoffwirtschaft im Ober- 
bau. (5 000 Worter & Tafeln.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 656 .221 
Deutsche Eisenbahntechnik, November, S. 489. 

Berechnung des Fahrwiderstandes bei hoher Geschwin- 
digkeit. (2000 Worter, Tabellen & Abb.) 


1957 625 .215 
Deutsche Eisenbahntechnik, November, S. 493. 

DUCK (W.). — Die Entwicklung von Formeln und 
Rechenhilfsmittel ftir die Berechnung der Drehgestell- 
ausschlage. (4000 Worter, Tabellen & Abb.) 


1957 625 .23 
Deutsche Eisenbahntechnik, November, S. 501. 

MUSSIG (W.). —_ Fiinfteiliger Doppelstock-Glieder- 
zug. (3 000 Worter & Abb.) 


1957 625 .245 
Deutsche Eisenbahntechnik, November, S. 506. 

SCHILLER (K.). — Schienenfahrzeuge fiir Zement- 
transport. (1 500 Worter & Abb.) 


1957 6218132026 
Deutsche Eisenbahntechnik, November, S. 509. 

SCHULZE (H.) & SCHWERIN (C.). — Was ist 
aus der Franco-Lokomotive geworden ? (4000 Worter 
& Abb.) 


1957 621 .135 (1 
Deutsche Eisenbahntechnik, November, S. 517. 
WIRTH (W.). — Gewichtsausgleich und Wageein- 


richtung fiir Triebfahrzeuge. (2000 Worter & Abb.) 


3 Lap) aoe 


1957 
Deutsche Eisenbahntechnik, November, S. 521. 
DIETZE (R.). — Vergleich der Kosten direkter Eisen- 
bahntransporte mit denen gebrochener Eisenbahn- 
Binnenschiffstransporte. (6000 Worter & Tabellen.) 


1957 625 .42 (47) 
Deutsche Eisenbahntechnik, November, S. 534. 

Der technische Fortschritt im Untergrundbahnbau der 
Moskauer Metro. (1 200 Worter & Abb.) 


656 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1957 625 .251 
Der Eisenbahningenieur, November, S. 303. 

SCHONING (P.). — Niherungsgleichungen fiir 
Bremswege von Eisenbahnfahrzeugen und ihre Genauig- 
keit. (3 000 WGrter, Tabellen & Abb.) 


1957 621 .138 .3 
Der Eisenbahningenieur, November, S. 308 und. 310. 

ROOS (T.). — Mechanisierung der Triebfahrzeug- 
reinigung. (1 500 Woérter & Abb.) 

GUSINDE (H.). — Betriebliche Forderungen an die 
Triebfahrzeugreinigung. (1 000 Worter & Abb.) 


1957 625 .26 (43) & 725 .33 (43) 
Der Eisenbahningenieur, November, S. 312. 

RIEDL (J.). — Bau und Unterhaltung der Bundesbahn- 
Ausbesserungswerke. (800 W6rter & Abb.) 


1957 
Die Eisenbahningenieur, November, S. 313. 
HENN (W.). — Verfeinerung des Richtverfahrens fiir 
Gleisbogen. (1 000 Worter.) 


625 .113 


E.T.R. - Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 
1957 625 .215 (43) 
Eisenbahntechnische Rundschau, November, S. 407. 
LIPPL (E.). — Die Entwicklung des Drehgestells der 
Bauart « Miinchen-Kassel ». (7 000 Worter & Abb.) 


1957 624 .6 
Eisenbahntechnische Rundschau, November, S. 422. 
ERDMANN (W.). — Erneuerung der Abdichtung 


einer Dreigelenkbogenbriicke. (3 500 Worter & Abb.) 


1957 621 .431 .72 (43) 
Eisenbahntechnische Rundschau, November, S. 430. 

FRIEDRICH (K.) & SEIDEL (M.). — Die Diesel- 
lokomotive V 200 der Deutschen Bundesbahn als Serien- 
ausfiihrung. (5 000 Worter, Tafeln & Abb.) 


Elektrische Bahnen. (Miinchen.) 


1957 621 .33 (52) 
Elektrische Bahnen, Heft 11, S. 241. 

SEKI (Sh.). — Die Elektrisierung der Japanischen 
Staatsbahnen mit Einphasenwechselstrom (50 und 60 Hz.) 


(2 000 Worter, Tabellen & Abb.) 


1957 
Elektrische Bahnen, Heft 11, S. 247. 
KUREK (E.-G.)'& von BISMARCK (G.). — Zur 
Frage der Querkrifte iibertragenden Kupplung von 
Drehgestellen. (2000 Worter, Tabellen & Abb.) 


625 .215 


1957 621 .336 
Elektrische Bahnen, Heft 11, S. 254. 
BUCKNER (W.). — Mechanische Probleme der 


Stromiibertragung zwischen Fahrleitung und Stromab- 
nehmer elektrischer Bahnen. (3 000 Worter & Abb.) 


Elektrotechnik und Maschinenbau. (Wien.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, 1. Dezember, S. 523. 

FRANKEN (H.). — Die Eichung yon Motorschutz- 
geraten. (3 000 Worter & Abb.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, 1. Dezember, S. 529. 

CHRISTL (H.). — Streuungsberechnungen mit Hilfe 
der magnetischen Energie an Transformatoren. (2 000 
Worter & Abb.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, 15. Dezember, S. 551. 
KADE (F.). — Der Induktionsmotor mit Doppel- 


kafiglaufer. (3 000 Worter & Abb.) 


E.T.Z. (Elektrotechnische Zeitschrift.). (Berlin.) 


1957 621 .333 
Bel Ze lie Dezembemis. oe. 

KOTHER (H.). — Bemessung von Bahnmotoren. 
(1 000 Worter, Tafeln & Abb.) 


1957 
BLA. VAL, iDyeyrmlese, Sy ZESC 
EULER (J.). — Plattenbatterien fiir hohe Spannungen 
und ihre Verwendung. (1 500 Worter & Abb.) 


621 .35 


1957 621 .31 
al Zee lee Dezember san49 le 
NEUNTEUFEL (A.). — Hydrophobe Porzellanisola- 


toren. (1 000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1957 621 .431 .72 
Glasers Annalen, November, S. 379 und Dezember, 
S. 425. 
GERLACH (W.). — Die Drehfederzahl gummi- 
elastischer Kupplungen im Primdrsystem dieselhydrauli- 
scher Lokomotiven. (17000 Worter, Tafeln & Abb.) 


1957 656 .1 & 656 .2 
Glasers Annalen, November, S. 389 und Dezember, 
S. 419. 
MASEL (S.). — Die Entwicklung des Huckepack- 
Verkehrs. (12 000 Worter, Tafel & Abb.) 


Oe 


1957 621 .431 .72 
Glasers Annalen, November, S. 395. 

KREGLEWSKI (A.). — Der direkte Antrieb von 
Brennkraftlokomotiven, insbesondere von Gaslokomotiven. 


(9000 Worter, Tafeln & Abb.) 


1957 621 .431 .72 (45) 
Glasers Annalen, November, S. 400. 

MESSERSCHMIDT (W.). — Neue _ italienische 
Diesellokomotiven. (1 200 Worter & Abb.) 

1957 625 .3 


Glasers Annalen, Dezember, S. 409. 
MARQUARD (E.). — Kurvenfiihrung und Querfeder- 
ung der Balkenbahn. (6 000 Worter & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 

1957 385 .517 (494) 

Int. Archiv. fiir Verkehrswesen, Nr. 22, 2. November- 
heft, S. 511. 

RINGLEB (W.). — Die Altersversorgung des Personals 
der Schweizerischen Bundesbahnen im Lichte der deut- 
schen Problematik. (1 500 W6orter.) 


1957 625 .142 
Int. Archiv. fiir Verkehrswesen, Nr. 24, 2. Dezember- 
ot Sh S585 


BASELER (W.). — Die Unterschwellung des Eisen- 
bahngleises als Tragflache und Klammer. (2 000 Worter.) 


Der Offentliche Verkehr. (Bern.) 


1958 625 .6 (494) 
Der Offentliche Verkehr, Januar, S. 3. 


Die Priyatbahnen und das Jahr 1957. (1 700 Worter.) 


Schweizerisches Archiv fiir Verkehrswissenschaft 
und Verkehrspolitik. (Ztirich.) 


1957 656 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 287. 
NAPP-ZINN (A.F.). — Prinzipien der Verkehrspolitik. 
(4000 Worter.) 
1957 385 (489) 
Schweizerisches Archiy fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 323. 
PASZKOWSKI (F.). — Die Eisenbahnpolitik Dane- 
marks. (10000 Worter & Karte.) 


Signal und Draht. (Frankfurt-Main.) 


1957 656 .251 
Signal und Draht, Dezember, S. 175. 
SCHMITZ (W.). — Uber die Entwicklung eines 


internationalen Signalsystems. (3 000 Worter & Abb.) 


1957 656 .254 
Signal und Draht, Dezember, S. 180. 

LEINER (G.). — Leichtere Bespulung yon Fernmelde- 
kabelIn der Deutschen Bundesbahn. (1500 W6Orter, 
Tabellen & Abb.) 


1957 656 .257 
Signal und Draht, Dezember, S. 183. 
STEINFELD (H.). — Priifen von Spurplanstellwerken. 


(2 000 Worter, Tabellen & Abb.) 


Verkehr. (Wien.) 
1958 656 .23 (73) 
Verkehr, 11 Janner, S. 41. 
LOWE (G.E.). — Eigenheiten des Amerikanischen 


Tarifwesens. (800 Worter & Karte.) 


In English. 


Association of American Railroads. (Chicago.) 


1957 385 (061 .4 (73) 
Proceedings, Association of American Railroads, Signal 
Section, Vol. LIV, No. 2. 
Minutes Fifty-eighth Annual Meeting, Chicago, IIl., 
September 1920 and 21, 1957 (123 pages, illustrated.) 


Bulletin-American Railway Engineering 
Association. (Chicago.) 


1957 385 (061 .4 (73) 

Bulletin-American Railway Engineering Association, 
Vol. 59, No. 539, November, p. 391. 

Reports of Committees : Economics of railway location 
and operation: Highways; Water, Oil and Sanitation 
Services; Contract forms; Yards and Terminals; Buildings; 
Waterways and Harbors. (164 pages, illustrated.) 


The Engineer. (London.) 


1957 621 .335 (54) 
The Engineer, Dec. 6, p. 830. 
3120 HP electric locomotive for Indian Railways. 
(2 400 words & figs.) 
1957 
The Engineer, Dec. 13, p. 870. 
Programme machine for Northern Line signalling. 
(200 words & figs.) 


656 .25 (42) 


1958 625 .28 (42) 
The Engineer, Jan. 3, p. 30. 

British Railways. (1 500 words.) 

1958 656 .25 (42) 


The Engineer, Jan. 17, p. 96. 
Automatic signalling on the northern line. (2 200 words 
& figs.) 


ees 


Proceedings, The Institution of Civil Engineers. 
(London.) - 


1958 — 625 (42) 
Proceedings, The Institution of Civil Engineers, January, 
9 


p29: 
VINER-BRADY (N.E.) and PEARSON (H. MacG.). 
— Use of aerial photography by railways. (14 pages, 
illustrated.) 


The Proceedings of the Institution of Electrical 
Engineers. (London.) 


1957 621 .335 
The Proceedings of the Institution of Electrical Engineers, 
October, p. 341. 
CALVERLEY (H.B.), JARVIS (£.A.K.) and WIL- 
LIAMS (E.). — Electrical equipment for rectifier loco- 
motives. (14 pages with figs.) 


1957 621 .335 
The Proceedings of the Institution of Electrical Engineers, 
October, p. 355. 
SAUNERELEY (T.E.)> and TAYLOR (D.G.). — 
Circuit calculation for rectifier locomotives and motor- 
coaches. (17 pages with figs). 


1957 6215-33 
The Proceedings of the Institution of Electrical Engineers, 
October, p. 376. 
Discussion on « The potentialities of railway electrifica- 
tion at the standard frequency ». (7 pages.) 
1957 621 .331 
The Proceedings of the Institution of Electrical Engineers, 
October, p. 383. 
HUMPHRIES (J.D.). — Earth-electrode systems for 
large electric stations. (17 pages with figs.) 


Journal, The Institution 
of Locomotive Engineers. (London.) 


1957 621 .133 .7 
Journal, The Institution of Locomotive Engineers, 
Vol. 47, Part No. 3, p. 229. 
PARSONS (A.G.). — Some aspects of locomotive boiler 
_ feed water treatment. (22 pages, illustrated.) 


1957 621 .133 .7 (42) 
Journal, The Institution of Locomotive Engineers, 
Wolm4i. bart INO. 3, pa 2513 
HANCOCK (J.S.). — A brief history of locomotive 
feed water treatment on the London Midland Region of 
British Railways. (43 pages, illustrated.) 


1957 625 .24 
Journal, The Institution of Locomotive Engineers, 
Vol. 47, Part No. 3, p. 294. 
CAMPBELL (A.). — Unification of freight vehicles 
on Oversea Railways. (38 pages, illustrated.) 


The Locomotive. (London.) 


1957 621 .431 .72 (42) 


The Locomotive, Noy.-Dec., p. 213. 
Diesel-electric multiple units on the Southern Region. 
(1 600 words & figs.) 
1957 
The Locomotive, Nov.-Dec., p. 222. 
Brush 1 250 HP Diesel-electric locomotive for British 
Railways. (800 words & figs.) 


621 .431 .72 (42) 


1957 
The Locomotive, Nov.-Dec., p. 225. 
B.T.H. 800 HP Diesel-electric locomotives for British 
Railways. (800 words & figs.) 


621 .431 .72 (42) 


1958 
The Locomotive, Jan., p. 1. 
The Kent coast electrification of British Railways. 
(600 words & figs.) 


621 .33 (42) 


Modern Transport. (London.) 


1957 625 .4 
Modern Transport, December 7, p. 5; Dec. 28, p. 13. 

MAXWELL (F.G.). — Underground railways in 
North West Europe. (concluded) (2 200 words.) 


1957 
Modern Transport, Dec. 14, p. 3. 
Putting up the wires. (1 200 words & figs.) 


621 .33 (42) 


1957 
Modern Transport, Dec. 14, p. 11. 
Italian Trans-Europ-Express units. (1 600 words & figs.) 


625 .285 (45) 


1957 
Modern Transport, Dec. 28, p. 5S. 
New marshalling yard at Thornton. (1 800 words 
& figs.) 


656 .212 .5 (42) 


Railway Age. (New York.) 


1957 656 .212 (73) 
Railway Age, October 21, p. 26. 
Newest yard is built to grow with traffic. (700 words 
& figs.) 
1957 
Railway Age, Nov. 11, p. 29. 
Car weights by the train load. (600 words & figs.) 


656 .212 .8 (73) 


1957 
Railway Age, Noy. 18, p. 14. 
The Wabash centralizes. New yard speeds Chicago 
service. (1 600 words & figs.) 


656 .212 (73) 


1957 
Railway Age, November 25, p. 20. 
Wayside detectors enhance safety. (1 800 words & figs.) 


625 .171 (73) 


ees 


1957 656 .225 (73) 
Railway Age, Dec. 16, p. 14. 
« Pat » - A fresh approach to piggyback and container 


problems. (300 words & figs.) 


1957 621 .338 (8) 
Railway Age, Dec. 16, p. 29. 


New M.U. electric cars in Brazil. (800 words & figs.) 


Railway Engineering. (Cape Town.) 


1957 625 .214 (68) 
Railway Engineering, Nov., p. 28. 

OVERGAARD (B.). — Recent roller bearing designs 
for S.A.R. locomotives and electric motor coaches. 
(1 500 words & figs.) 


1957 621 .431 .72 (6) 
Railway Engineering, Dec., p. 20. 
Diesel-electric locomotives recommended for main line 


service in East Africa. (1.500 words.) 


1957 621 .431 .72 
Railway Engineering, Dec., p. 31. 
Rolls-Royce diesel railcar engine test bed simulates 


actual operating conditions. (1 000 words & figs.) 


The Railway Gazette. (London.) 


1957 625 .1 (42) 
The Railway Gazette, November 8, p. 546. 

Pre-electrification works in the Eastern Region. (300 
words.) 


1957 656 .224 
The Railway Gazette, Nov. 15, p. 557. 

Passenger comfort. (400 words.) 

1957 656 .2 (68) 
The Railway Gazette, November, p. 561. 

du PLESSIS (D.H.C.). — Progress of the South 
African Railways. (2400 words & figs.) 

1957 625 .13 
The Railway Gazette, Nov., p. 565. 

Rail-mounted viaduct inspection unit. (600 words 
& figs.) 

1957 621 .431 .72 


The Railway Gazette, Nov., p. 567. 

Railcar Diesel power equipment test bed. (1 000 words 
& figs.) 

1957 621 .431 .72 (42) 
The Railway Gazette, Nov. 22, p. 590. 

Type «I» Diesel-electric locomotive for British Rail- 
ways. (1 300 words & figs.) 


1957 
The Railway Gazette, Nov. 22, p. 592. 
Rail circuits without insulated joints. (600 words 
& figs.) 


656 .25 (42) 


1957 621 .335 (42) 
The Railway Gazette, Nov. 22, p. 597. 


Rectifier locomotives in Japan. (900 words & figs.) 


1957 656 .212 (42) 
The Railway Gazette, Nov. 29, p. 622. 


Planning a freight transfer. (1 200 words.) 


1957 
The Railway Gazette, Nov., p. 624. 
Signalling developments in East Africa. (1 800 words 
& figs.) 


1957 
The Railway Gazette, Dec. 6, p. 652. 

Laying long welded rails in the N.E. Region. (400 
words & fig.) 

1957 625 .214 
The Railway Gazette, Dec. 6, p. 655; Dec. 20, p. 707. 


Developments in spherical roller bearing axleboxes. 
1-2. (1900 words & figs.) 


656 .25 (6) 


625 .144 .4 (42) 


Diesel Railway Traction. (London.) 


1957 621 .431 .72 (47) 
Diesel Railway Traction, November, p. 417. 

Shunting locomotives for the U.S.S.R. (1 200 words 
& figs.) 

1957 621 .431 .72 (42) 
Diesel Railway Traction, November, p. 420. 

Two-car Diesel sets for British Railways. (800 words 
& figs.) 

1957 621 .431 .72 (54) 
Diesel Railway Traction, November, p. 423. 

Large locomotives for India. (1 400 words & figs.) 


1957 621 .138 .5 (41) 
Diesel Railway Traction, November, p. 428. 

Servicing and maintenance at Inchicore. (800 words 
& figs.) 

1957 621 .436 (437) 
Diesel Railway Traction, November, p. 431. 

ZAPLETAL (M.) and TRNKA (J.). — Railway oil 
engines in Czechoslovakia. (1 700 words & figs.) 


1957 
Diesel Railway Traction, November, p. 437. 
Roller-bearing axlebox development. (800 words & figs.) 


625 .214 


Railway Locomotives and Cars. (New York.) 


1957 621 .431 .72 (73) 
Railway Locomotives and Cars, November, p. 54. 

BORGARDUS (R.L.) and MURPHY (T.H.). — 
Old locomotives can be made better than when new. 
(1 400 words & figs.) 

1957 625 .243 (73) 
Railway Locomotives and Cars, December, p. 32. 

Pensylvania installs... first all-welded aluminium box 
car doors. (800 words & figs.) 


1957 625 .215 (73) 
Railway Locomotives and Cars, December, p. 34. 
Transit cars have « air ride » trucks. (900 words & figs.) 


Railway Magazine. (London.) 


1958 621 .431 .72 (42) 
Railway Magazine, January, p. 17. 
New Diesel-electric locomotives for British Railways. 


(1 000 words & figs.) 


Railway Track and Structures. (Chicago.) 


1957 625 .13 (73) 
Railway Track and Structures, November, p. 21. 

Pipe templates... solve this tough bridge-rebuilding 
job. (1 600 words & figs.) 

1957 656 .212 .8 (73) 
Railway Track and Structures, December, p. 32. 

Taking the wait out of weighing. (700 words & figs.) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 


1956 625 .143 .4 
Ferrocarriles y Tranvias, Vol. 24-III, n° 271, p. 58. 

BALBAS (A.). — Soldadura de carriles. (3 000 pala- 
bras & fig.) 


1956 625 .285 (460) 
Ferrocarriles y Tranvias, Vol. 24-IV, n° 272, p. 88. 

SPINEDY (E.S.). — Las locomotoras Diesel-eléctricas 
ALCO numeros 1601 - 1617, de la RENFE. (5 000 
palabras & fig.) 


1956 6259103 


Ferrocarriles y Tranvias, Vol. 24-IV, n° 272, p. 98. 
ALIX (L.). — EI peralte en Jas curyas de los ferro- 
earriles. (1 200 palabras.) 


Transportes. (Madrid.) 


1957 625 .3 
Transportes, n° 61, noviembre-diciembre, p. 252. 

NORTHON (L.). — Perspectivas del monorail como 
moderno sistema de transporte. (1 200 palabras & fig.) 


In Italian. 


Alluminio. (Milano.) 


1957 621 .31 (45) 
Alluminio, n° 12, dicembre, p. 536. 

Orientamenti attuali sull’ impiego dei conduttori di 
alluminio in Italia nelle linee aere per il trasporto di 


energia. (3 000 parole & fig.) 


— 33 


Ingegneria Ferroviaria. (Roma.) 


1957 
Ingegneria Ferroviaria, novembre, p. 899. 
RISSONE (S.). — Le prospettive del trasporto su 
rotaia. (6000 parole & tabelle.) 


656 .2 


1957 
Ingegneria Ferroviaria, novembre, p. 909. 
TOLOTTI (F.). — I moderni indirizzi nella tecnica 
degli apparati centrali e il nuovo sistema a pulsanti 
delle F.S. (9 000 parole & fig.) 


656 .257 


1957 
Ingegneria Ferroviaria, novembre, p. 9235. 
CORRENTI (V.). — Nomogrammi a curve ausiliarie 
per il calcolo delle sezioni nei tracciati ferroviari. (1 500 
parole, tavole & fig.) 


625. 111 


1957 
Ingegneria Ferrovaria, novembre, p. 931. 
RHO (P.) & TROTTA (G.). — Lo sviluppo dei trasporti 
ferroviari in regime di freddo e il potenziamento del 
parco dei carri refrigeranti. (8000 parole & tabelle.) 


625 .244 


La Ricerca Scientifica. (Roma.) 


1957 656 .254 
La Ricerca scientifica, novembre, p. 3241. 

MARINO (A.). — Evoluzione stato attuale e tendenze 
dei sistemi elettrici di trasmissione delle informazioni 


a distanza. (3 000 parole.) 


Rivista di Ingegneria. (Milano.) 


1957 621 .3 
Rivista di Ingegneria, dicembre, p. 1381. 
MASSA (E.). — L’assorbitore dinamico non lineare 


non smorzato con vincolo elastico di rigidezza costante 
a tratti (Continuazzione). (5000 parole & fig.) 


Trasporti Pubblici. (Roma.) 


1957 621 .335 (47) 
Trasporti Pubblici, settembre, p. 1199. 
Locomotori elettrici sovietici a 50 Hz. (2000 parole 


& fig.) 


In Netherlands. 


Spoor- en Tramwegen. (Den Haag.) 


1957 656 .212 
Spoor- en Tramwegen, n* 26, 19 december, p. 410. 
Geeft « palletization » besparing? (800 woorden.) 


1957 656 .23 (73) 
Spoor- en Tramwegen, n™ 26, 19 december, p. 411. 

Tarifstelling bij Amerikaanse spoorwegen. (2000 
woorden.) 


1958 385 .113 (492) 
Spoor- en Tramwegen, n* 1, 2 januari, p. Py, 

De N.V. Nederlandsche Spoorwegen in 1957. (4 500 
woorden & fig.) 

1958 621 .13 (492) 
Spoor- en Tramwegen, n‘ 2, 16 januari, p. 19. 

QUANJER (J.) en de PATER (A.D.). — De ontwik- 
keling yan de stoomlocomotief in Nederland. (3 500 
woorden & fig.) 


1958 625 .28 (492) 
Spoor- en Tramwegen, n* 2, 16 januari, p. 25. 

VAN ALBADA (N.B.). — De technisch-economische 
redenen yan het verdwijnen van de stoomlocomotief. 
(5000 woorden & fig.) 


1958 385 .574 
Spoor- en Tramwegen, n™ 2, 16 januari, p. 30. 

MANSVELT BECK (F.B.). — Het krachtvoertuig- 
personeel in de branding. (2 000 woorden.) 


Bee 


7 


1958 621.137 
Spoor- en Tramwegen, n™ 2, 16 januari, p. 33. 

KARSKENS (J.J.). — Locomotieven met een naam. 
(1 000 woorden & fig.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 385 .114 
Gazeta dos Caminhos de Ferro, n° 1681, 1 Janeiro, p. 5. 

FARIO LAPA (J.). — A medida dos efeitos da 
variacao do preco di transporte sobre o rendimiento da 
empresa transportadora. (1 700 palavras.) 


1957-58 385 (09 (469) 
Gazeta dos Caminhos de Ferro, n° 1682, 16 de Janeiro, 


1D: .9- 
MANITTO TORRES (C.). — A evolucgao das linhas 
portuguesas e 0 se__ignificado ferroviario. ( Continua.) 
(6 000 palavras.) 
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